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(54) CHEMICAL AMPLIFICATION RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
resist composition, superior in transmittance to 
a light of < 170 nm wavelength and suitable 
particularly for use in F2 excimer laser 
lithography. 

| SOLUTION: The chemical amplification resist 

""jj ^ ^ C I 3 composition contains a resin binder and a 

O radiation-sensitive compound. The resin binder 

is alkali-soluble or is made alkali-soluble by 
chemical changes caused by the action of the 
radiation sensitive compound after irradiation 
and has a polymerization unit, derived from a 
monomer of formula (I) (where Q is H, methyl or 
a 1-4C fluoroalkyi; R1 is a 1-1 4C alky I which 
may be substituted by halogen, hydroxy] or an alicyclic ring, or an alicyclic or lactone 
ring which in turn may be substituted by halogen, hydroxy! or alkyl; and at least one of 
Q and R1 has at least one fluorine atom). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is alkali solubility in itself, or this binder resin causes a chemical change by 
operation of this admiration radiation compound after radiation irradiation, serves as 
[ binder resin and an admiration radiation compound are contained, ] alkali solubility, 
and it is lower type (I). 
Q 

CH 2 =C-C-0-R 1 ( I ) 

O 

(Q among a formula hydrogen, methyl, or fluoro alkyl of the carbon numbers 1-4) 
[ express and 3 Alkyl of the carbon numbers 1-14 by which R 1 may be replaced with 
halogen, a hydroxy! group, or an alicyclic ring, Or express an aiicyclic ring or a lactone 
ring which may be replaced by halogen, a hydroxyl group, and an alkyl group, and at 
least one of Q and the R\ It has at least one fluorine atom. A chemical amplification 
type resist composition having a polymerization unit drawn from a monomer shown. 
[Claim 2]The constituent according to claim 1 whose Q in formula (I) is trifluoromethyl. 
[Claim 3]The constituent according to claim 1 or 2 that whose R 1 in formula (I) has the 
hydroxyl group replaced with at least one fluoride it is also the fluoro alkyl of some 
carbon numbers 1-14. 

[Claim 4]Also in having the hydroxyl group replaced with at least one fluoride, fluoro 
alkyl of some carbon numbers 1-14 is lower type (II). 

— ^ch^ch^-ch-ft (H) 
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(R 2 expresses hydrogen, alkyl, or fluoro alkyl among a formula, R 3 expresses fluoro 
alky I, and sum total carbon numbers of R 2 and R 3 are 1-11.) n expresses 0 or 1. The 
constituent according to claim 3 which is a basis shown. 

[Claim 5]The constituent according to any one of claims 1 to 4 which an admiration 
radiation compound is an active compound which generates acid or a base by 
operation of radiation, and acts on a positive type. 

[Claim 6]The constituent according to claim 5 which serves as alkaii solubility in an 
operation of acid or a base although it has a basis which binder resin **** in an 
operation of acid or a base and is insoluble or refractory to alkali in itself. 
[Claim 7]Binder resin adds to a polymerization unit drawn from a monomer of formula 



(I), and it is lower type (III). 

The constituent according to claim 5 or 6 which is an acid generator which has a 
polymerization unit drawn from acrylic acid 2-alkyl 2-adamanthyl shown by ( in a 
formula and R express hydrogen or methyl, and R 4 expresses alkyl) (meta), and in 
which an admiration radiation compound generates acid by operation of radiation, 
[Claim 8]Binder resin adds to a polymerization unit drawn from a monomer of formula 
(I), and it is lower type (IV), 



in a formula, R 5 , and R 6 — mutually-independent — hydrogen and alkyl of the carbon 
numbers 1-3. . [ whether hydroxyalkyl / of the carbon numbers 1-3 /, carboxyl, cyano, 
or basis-COOR 7 (R 7 is alcohol residue) is expressed, and ] Or R 5 and R 6 become 
together, -Form carboxylic anhydride residue shown by C(=0)OC(=0)- And the 
constituent containing a polymerization unit of an alicyclic olefin shown by a 
polymerization unit of an unsaturation dicarboxylic anhydride chosen from a maleic 
anhydride and itaconic acid anhydride according to any one of claims 5 to 7. 
[Claim 9]The constituent according to any one of claims 1 to 4 which binder resin is 
alkali solubility in itself, contains a cross linking agent further, and acts on a negative 
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mold. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the chemical amplification type resist 

composition used for micro processing of a semiconductor. 

[0002] 

[Description of the Prior Art]It is so possible to raise resolution that an exposure 
wavelength is theoretically short so that the lithography process which used the resist 
composition may usually be adopted as micro processing of a semiconductor and it 
may be expressed with the formula of Rayleigh (Rayleigh) of a diffraction limit in 
lithography. The exposure light source for lithography used for manufacture of a 
semiconductor is becoming short wavelength every year with g line with a wavelength 
of 436 nm, i line with a wavelength of 365 nm, a KrF excimer laser with a wavelength of 
248 nm, and an ArF excimer laser with a wavelength of 193 nm. 
Furthermore, promising ** of the F 2 excimer laser with a wavelength of 157 nm is 
carried out as a next-generation exposure light source. 

Many what is called chemical amplification type resist using the catalysis of the acid 
by which it is generated by exposure is used for KrF excimer laser exposure or ArF 
excimer laser exposure from excelling in sensitivity. And a possibility that chemical 
amplification type resist will be used for F 2 excimer laser exposure in respect of 
sensitivity is high, 

[0003]Resin of a polyvinyl phenol system has been used for the resist for KrF excimer 
laser exposure. On the other hand, in order for the resin used for the resist for ArF 
excimer laser exposure not to have an aromatic ring in order to secure the 
transmissivity of resist, and to give dry etching resistance, it is known that what has 
an alicyclic ring instead of an aromatic ring is good. As such alicyclic resin, D. Various 
kinds of things which are indicated to C. Hofer, Journal ofPhotopolymer Science and 
Technology, Vol.9, No.3 T and 387-398 (1996) are known. S. Takechi et al, Journal 
ofPhotopolymer Science and Technology, VoL9 P No.3, 475-487 (1996) and publication 
number In the 9 No. -73173 gazette. When the polymer or copolymer of methacrylic 
acid 2-methy|-2-adamanthyl is used as resin of chemical amplification type resist, 
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While 2-methyh2~adarnanthyl **** by operation of acid and acts on a positive type, it 
is reported that high dry etching resistance, high resolution nature, and the good 
adhesive property to a substrate are acquired. 

[0004] However, the resin used for the resist for conventional KrF excirner laser 
exposure and ArF excirner laser exposure did not show sufficient transmissivity to 
light with a wavelength of 170 nm or less, for example, F 2 excirner laser with a 
wavelength of 157 nm. If transmissivity is low, it will have an adverse effect on many 
performances, such as a profile, contrast, and sensitivity. 
[0005] 

[Problem(s) to be Solved by the Invention]Then, the purpose of this invention is 
excellent in the transmissivity to light with a wavelength of 170 nm or less, and there 
is in providing the resist composition which fitted F 2 excirner laser lithography 
especially. By using the resin which has a polymerization unit originating in a specific 
monomer as resin which constitutes a resist composition, this invention persons 
found out that improvement of the transmissivity in the wavelength of 157-nm F 2 
excirner laser could be performed, and completed this invention. 
[0006] 

[Means for Solving the Probfem]That is, it is alkali solubility in itself, or binder resin 
causes a chemical change by operation of an admiration radiation compound after 
radiation irradiation, serves as [ binder resin and an admiration radiation compound are 
contained, ] alkali solubility, and this invention is lower type (I). 
[0007] 
Q 

CH 2 =C-C-0-R 1 ( I ) 

o 

[0008](Q among a formula hydrogen, methyl, or fluoro alkyl of the carbon numbers 
1-4) [ express and ] Alkyl of the carbon numbers 1-14 by which R 1 may be replaced 
with halogen, a hydroxyl group, or an alicyclic ring, Or express an alicyclic ring or a 
lactone ring which may be replaced by halogen, a hydroxyl group, and an alkyl group, 
and at least one of Q and the R\ It has at least one fluorine atom. A chemical 
amplification type resist composition which has a polymerization unit drawn from a 
monomer shown is provided. 
[0009] 

[Embodiment of the Invention]in this invention, at least one of Q and the R uses the 
resin which has a polymerization unit originating in the acrylic ester which has at least 
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one fluorine atom (meta~) as shown in the above-mentioned formula (I). Although Q 
expresses hydrogen, methyl, or the fluoro alkyl of the carbon numbers 1-4, in the case 
of three or more carbon numbers, this fluoro alkyl may branch also by the straight 
chain here. Although this fluoro alkyl should just have at least one fluorine atom, it is 
preferred to have two or more fluorine atoms. From acquisition being easy, the thing 
of a trifluoromethyl group is realistic. 

[001 0]R 1 expresses the alicyclic ring or lactone ring which may be replaced by the 
alkyl of the carbon numbers 1-14 which may be replaced with halogen, the hydroxyl 
group, or the alicyclic ring or halogen, the hydroxyl group, and the alkyl group. In the 
case of three or more carbon numbers, the alkyl of the carbon numbers 1-14 which 
may be replaced with halogen, the hydroxyl group, or the alicyclic ring may branch also 
by the straight chain. As halogen, fluoride, chlorine, bromine, etc. are mentioned here r 
for example. As an alicyclic ring, a cyclopentyl ring, a cyclohexyi ring, a bicyclo[2.2.1] 
heptyl ring, a bicyclo[4.3.0] nonyl ring, a bicyclo[4A0] deca nil ring, 5.2.1.0 2andtHcyclo[6 ] 
deca nil ring, an adamanthyl ring, etc. are mentioned, for example. Having the hydroxyl 
group especially replaced with at least one fluoride also has the preferred fluoro alkyl 
of some carbon numbers 1-14. It is usual that the alkyl group in the alicyclic ring or 
lactone ring which may be replaced by halogen, the hydroxyl group, and the alkyl group 
is a low-grade alkyl group whose carbon number is one to about four. In the case of 
three or more carbon numbers, it may branch also by the straight chain. As halogen, 
the same thing as the above is mentioned, for example, and the same alicyclic ring as 
the above is mentioned as an alicyclic ring, for example. As a lactone ring, a 2 
**OKISO oxetane 3 **IRU ring, a 2-oxooxolane-3-yl ring, a 2-oxo oxane 3-yl ring, a 2 
**OKISEPANON 3 **IRU ring, etc. are mentioned, for example. 
[001 1]When R 1 has at least one fluorine atom and the ease of carrying out of 
acquisition of monomer (I) is taken into consideration from a commercial scene, R 1 is 
lower type (II). 



(R 2 expresses hydrogen, alkyl, or fluoro alkyl among a formula, R 3 expresses fluoro 
alkyl, and the sum total carbon numbers of R 2 and R 3 are 1-11.) n expresses 0 or 1. A 
certain thing is preferred. The afkyl in here and fluoro alkyl may branch also by the 
straight chain, when a carbon number is three or more. Although the fluoro alkyl 



[0012] 




n 



7 



JP 2002-6501 



should just have at least one fluorine atom, what has two or more fluorine atoms is 
preferred. Of course, it may be perfluoroalkyl. When the hydroxy! group is replaced, as 
a result of hydrophilic nature's increasing, the familiarity to a developing solution may 
be improved. 

[0013]The following compounds can be mentioned as an example of the acrylic acid 
fluoro alkyl shown by formula (I) (meta). 

[0014]Acrylic acid 2,2,2-trifluoroethyl, the methacrylic acid 2 and 2, 2-trifluoroethy!, 
The acrylic acid 1-trifluoromethyl 2 and 2, 2-trifluoro ethyl, The methacrylic acid 
1-trifluoromethyl 2 and 2, 2-trifluoroethyl, Methacrylic acid 2,2,3,3-tetrafluoro propyl, 
methacrylic acid 2,2,3,4,4,4-hexafIuoro butyl, acrylic acid 1 H,1 
H,1 1 H-eicosafluoroundecyl, methacrylic acid 1 H,1 H,1 1 H-eicosafluoroundecyl, 
[0015]Methacrylic acid 3-(perfluoro 3-methylbutyl)-2-hydroxypropyl, Methacrylic 
acid 3-(perfluoro 5-methylhexyl)-2-hydroxypropyl, Methacrylic acid 3-(perfluoro 
7-methyloctyl)-2-hydroxypropyl, Methacrylic acid 3^(perfluoro 
butyl)-2-hydroxypropyl, Methacrylic acid 3-(perfluoro hexyl)-2-hydroxypropyl, 
Methacrylic acid 3-(perfluoro octyI)-2-hydroxy propyl, Methacrylic acid 3-(perfluoro 
3-methylbutyl)-2-hydroxypropyl, Acrylic acid 3-(perfiuoro 
5~methylhexyl)-2-hydroxypropyL Acrylic acid 3-(perfluoro 

7-methyloctyi)-2-hydroxypropyl r Acrylic acid 3~(perfluoro butyl)-2-hydroxypropyl, 
acrylic acid 3-(perfluoro hexyl)-~2-hydroxypropyl, acrylic acid 3-(perfluoro 
octyl)-2-hydroxypropyl, [0016] 
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CH 2 =C-C-0-C 

6 ch 3 

CF 3 

CH 2 =C-C-0-T9 

6 

CF 3 CH 3 
CH 2 =C-C-0-C-CH 2 CI 
6 CH 3 
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CH 2 =c- 
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CH 2 =C-C-0-Q) 
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CF 3 CH 3 
CH 2 =C-C-0-C-CH 3 
O CH 3 
CF 3 

ch 2 =6-c-o^ 0 



CF 3 
CH 2 =C-C- 



9F3 



CH 2 =C-C-0-CH 2 CH 2 CH 2 0h 
6 

9 p 3 ^ 
CH 2 =C-C-0~( > 



o d 7 



CF 3 ?T 



alcalde sk 

[0017]The unit shown by a lower formula (la) will be formed by the polymerization of 

the monomer shown by such formula (I). 

[0018] 

Q 

i 

-CH 2 -C ( I a) 

c=o 

1 

o 
■1 

R 

[001 9]Q and R 1 are as having given the definition previously among a formula. 
[0020]The binder resin used for this invention causes a chemical change by operation 
of the admiration radiation compound which is alkaii solubility in itself or is later 
mentioned after radiation irradiation, and serves as alkali solubility. Such character 
that is alkali solubility in itself, or causes a chemical change by operation of an 
admiration radiation compound, and serves as alkali solubility after radiation irradiation, 
Generally it asks to alkaline development type chemical amplification type resist, the 
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art known [ in / therefore / chemical amplification type resist ] from the former can 
be applied, and such character can be given. 

[0021]Binder resin is alkali solubility in itself, or it becomes alkali solubility by 
operation of the admiration radiation compound after radiation irradiation, and it 
becomes a positive resist when the radiation irradiation part of the resist film 
containing the binder resin concerned is removed by alkaline development. Namely, 
acid or the base which generated the chemical amplification type positive resist from 
the admiration radiation compound in the radiation irradiation part, It is spread by 
subsequent heat treatment (post exposurebake), and while making protective groups, 
such as resin, alkali solubilization of the radiation irradiation part is carried out 

by carrying out regeneration of acid or the base. Binder resin is alkali solubility at a 
chemical amplification type positive resist, In addition to this binder resin and an 
admiration radiation compound, it has a protective group which may **** by operation 
of acid or a base, What contains the dissolution retardant used as alkali solubility after 
the above-mentioned protective group **** by operation of acid or a base although it 
has dissolution deterrence ability to alkali solubility binder resin in itself, It has a 
protective group which binder resin may **** by operation of acid or a base, and 
although it is insoluble or refractory to alkali in itself, after the above-mentioned 
protective group **** by operation of acid or a base, there are some which become 
alkali solubility. 

[0022]On the other hand, binder resin is alkali solubility, the radiation irradiation part 
of the resist film containing the binder resin concerned hardens, and it becomes 
negative resist when the portion with which radiation is not irradiated by alkaline 
development is removed. Namely, binder resin of chemical amplification type negative 
resist is usually alkali solubility, In addition to this binder resin and an admiration 
radiation ingredient, contain a cross linking agent, and acid or the base generated from 
the admiration radiation compound in the radiation irradiation part is spread by 
subsequent heat treatment (post exposure bake), It acts on a cross linking agent, 
binder resin of the radiation irradiation part is stiffened, and alkali insolubilization is 
carried out. 

[0023]The alkali solubility parts in the binder resin used by this invention may be a unit 
which has a phenol skeleton, a unit which has an acrylic ester (meta) skeleton and has 
an alicyclic ring and a carboxyl group in the alcohol side of ester, a unit of unsaturated 
carboxylic acid, etc., for example. It is a vinylphenol unit, an isopropenylphenol unit, 
and alicyclic ester of acrylic acid (meta), and, specifically, a unit, an acrylic acid unit 
(meta), etc. which have a carboxyl group in the alicyclic ring are mentioned. By making 
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comparatively many units of such alkali solubility exist, the resin itself serves as alkali 
solubility. Of course, the unit of alkali insolubility may exist with these units, For 
example, the resin in which some hydroxy! groups of a vinylphenol unit or an 
isopropenylphenol unit have the alkyl-ether-ized mixed unit r The resin which has a 
mixed unit acquired by copolymerization of vinylphenol or isopropenylphenol, and 
other polymerization nature unsaturated compounds, (Meta) The resin etc. which have 
a mixed unit acquired by copolymerization of aiicyclic ester of acrylic acid and acrylic 
acid (meta) are alkali soluble as a whole, and they can turn into resin which is alkali 
solubility in itself which is specified by this invention. 

[0024]On the other hand, although it is insoluble or refractory to alkali in itself, When 
using as a binder the resin which becomes aikali solubility by operation of the 
admiration radiation compound after radiation irradiation, the part which has such 
character, For example, although it has dissolution deterrence ability in an alkali 
solubility unit like the unit which has the phenol skeleton illustrated previously, or the 
unit which has a carboxyl group to an alkali developing solution, it introduces and deals 
in the protective group which may **** by operation of acid or a base. Although it has 
dissolution deterrence ability to an alkali developing solution, unstable bases can be 
various publicly known protective groups to acid or a base. 

[0025]Although it has dissolution deterrence ability to an alkali developing solution, to 
acid as an unstable basis, For example, the basis which the 4th class carbon like 
tert-butyl, tert-butoxycarbonyl, and tert~butoxy carbonylmethyl combines with an 
oxygen atom; Tetrahydro 2-pyranyl, Atetrahydro 2-furil, 1-ethoxyethyl, 
1 -(2-methylpropoxy) ethyl, 1-(2-methoxyethoxy) ethyl, 1-(2~acetoxyethoxy) ethyl, 1 
- [2-(1~adamantyloxy) ethoxy] Ethyl and 1 - [2-(1~adamantane carbonyloxy) ethoxy] 
The basis of an acetal type like ethyl; They are mentioned by the residue of a 
non-aromatic ring compound like 3-oxocyclohexyl and 4-methyl tetrahydro 2-pyrone 
4-yl (led from mevalonic lactone), and 2-alkyl 2-adamanthyl, etc., and these bases, It 
will replace by hydrogen of a phenolic hydroxyl group, or hydrogen of a carboxyl group. 
These protective groups can be introduced into the alkalis soluble resin which has a 
phenolic hydroxyl group or a carboxyl group into resin performing a publicly known 
protective group introduction reaction or by performing copolymerization which makes 
one monomer the unsaturated compound which has such a basis. 
[0026]On the other hand, as an example of an unstable basis, the basis of an alkyl 
KABA mate or a cycloalkyl KABA mate system is mentioned to a base. The resin 
which specifically has a phenol skeleton and has the unit with which a part of the 
phenolic hydroxy! group was replaced with the alkyl carbamoyloxy group or the 
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cycloalkyl carbamoyloxy group can turn into such type binder resin. 
[0027] Except when it has a basis which causes a chemical change by operation of an 
admiration radiation compound, and serves as alkali solubility into binder resin in this 
invention after the polymerization unit which has an alkali solubility group in the 
monomer shown by said formula (I), or radiation irradiation. The polymerization unit 
which has a basis which causes a chemical change by operation of an admiration 
radiation compound, and serves as alkali solubility after the polymerization unit which 
has the alkali solubility group which was explained above, or radiation irradiation is 
made to exist in addition to the polymerization unit drawn from the monomer shown by 
said formula (I). In that case, this resin makes one monomer the monomer shown by 
formula (I), The polymerization nature unsaturated compound which has an alkali 
solubility group or has a basis which causes a chemical change by operation of an 
admiration radiation compound, and serves as alkali solubility after radiation irradiation 
is manufactured by performing copolymerization as another monomer. The 
copolymerization itself can be performed in accordance with a conventional method, 
for example, it dissolves each monomer into a suitable solvent, under existence of a 
polymerization initiator, starts a polymerization and should just advance a reaction. 
When it embellishes the hydroxy! group in the unit of vinylphenol or isopropenylphenol 
with the basis from which it is desorbed by operation of an admiration radiation 
compound after alkyl or radiation irradiation, for example, After carrying out 
copolymerization of the monomer, vinylphenol, or isopropenylphenol shown by formula 
(I), it is common to embellish the hydroxyl group of a vinylphenol unit or an 
isopropenylphenol unit. 

[0028]By incorporating the polymerization unit drawn from the monomer of formula (I) 
into binder resin t this resin becomes the thing excellent in the transmissivity to light 
with a wavelength of 170 nm or less, for example, F 2 excimer laser with a wavelength 
of 157 nm. Therefore, the polymerization unit drawn from the monomer of formula (I) 
can attain such performance, and what is necessary is just to make it exist in the 
range which resin itself is alkali solubility or serves as alkali solubility by operation of 
an admiration radiation compound after radiation irradiation. What is necessary is just 
to choose suitably from the range of about 10-100 rnol % the rate of the 
polymerization unit drawn from the monomer of formula (I) among the whole resin 
generally, although based also on the kind and type of resist. 

[0029]By making comparatively many units of alkali solubility exist, the resin itself 
serves as alkali solubility. Binder resin whose itself is alkali solubility can be made into 
a positive resist combining a dissolution retardant and an admiration radiation 
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compound, and can be made into negative resist combining a cross linking agent and 
an admiration radiation compound. 

[0030]The dissolution retardant used when using alkalis soluble resin itself as a binder 
and considering it as a positive resist may be the compound which protected the 
phenolic hydroxyl group of the phenol system compound by the basis which **** by 
operation of acid or a base although it had dissolution deterrence ability to the alkali 
developing solution. As a basis which **** by operation of acid, a tert-butoxycarbonyl 
group will be mentioned and this will replace by hydrogen of a phenolic hydroxyl group, 
for example. In the dissolution retardant which has a basis which **** by operation of 
acid. For example, 2,2-bis(4-tert-buthoxycarbonyloxy phenyOpropane, 
Bis(4-tert-buthoxycarbonyloxy phenyQsulfone, 3,5-bis(4-tert-buthoxycarbonyloxy 
phenyl)-"!, 1, and 3-trimethyl Indang etc. are included. On the other hand as a basis 
which by operation of a base, For example, the basis of an alkyl KABA mate or a 

cycloalkyf KABA mate system is mentioned, and the compound which replaced the 
phenolic hydroxyl group with the alkyl carbamoyloxy group or the cycloalkyl 
carbamoyloxy group can serve as a dissolution retardant which has a basis which **** 
by operation of a base. When using such a dissolution retardant, it is convenient to 
include in a binder component and to take into consideration with binder resin. 
[0031 ]The cross linking agent used when using alkalis soluble resin itself as a binder 
and considering it as negative resist should just make binder resin construct a bridge 
by operation of acid or a base. Generally a cross linking agent causes crosslinking 
reaction by operation of acid, and the compound which usually has a methylol group in 
many cases, or its alkyl ether object is used. As an example, hexamethylotmelamine, 
pentarnethylolmelamine, MethyloHzed melamine like tetramethylolmelamine, 
hexamethoxy methyfmelamine, pentamethoxy methylmelamine, and tetramethoxy 
rnethylmelamine, or its alkyl ether object, MethyloHzed benzoguanamine like 
tetramethylol benzoguanamine, tetramethoxymetyi benzoguanamine, and trimethoxy 
methyl benzoguanamine, or its alkyl ether object, 2,6-bis(hydroxymethyl)-4-methy! 
phenol or its alky! ether object, 4-tert-butyH2,6-bis(hydroxymethyl)phenol or its alkyl 
ether object, 5-ethyF1,3-bis(hydroxymethyl)perhydro 1 ,3,5-triazine 2^one 
(common-name N-ethyldimethyiol triazon) or its alkyl ether object, 
N,N-dimethylolurea or its dialkyl ether object, and 3,5-bis(hydroxymethyl)perhydro 
1,3,5-oxa diazine 4-one (common-name uronic dimethylol) or its alkyl ether object, 
Tetramethylol glyoxal diureine or its tetramethyl ether body is mentioned. 
[0032]The binder resin which has a unit which causes a chemical change by operation 
of the admiration radiation compound after radiation irradiation, and becomes alkali 
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solubility on the other hand, and a unit drawn from the monomer of formula (I) can be 
made into a positive resist combining an admiration radiation compound. The inside of 
a monomer of formula (I) itself can become a unit which causes a chemical change by 
operation of the admiration radiation compound after radiation irradiation, and 
becomes alkali solubility. What has a polymerization unit drawn from acrylic acid 
(meta) 2-alkyl 2-adamanthyl also in the unit which causes a chemical change by 
operation of an admiration radiation compound after radiation irradiation, and becomes 
alkali solubility is excellent resolution and in respect of dry etching resistance. (Meta) 
Acrylic acid 2-alkyl 2-adamanthyl can specifically be expressed with lower type (HI), 
and the unit of a lower type (HIa) will be formed by polymerization of that. 
[0033] 




(m) 



R 
I 

— ch 2 -c (ma) 

c=o 

[0034] R expresses hydrogen, methyl, or the fluoro aikyl of the carbon numbers 1-4 
among a formula, and R 4 expresses alkyl. Although it is advantageous that it can be 
about one to eight carbon number, for example, and is usually a straight chain as for 
the alkyl expressed with R 4 , in the case of three or more carbon numbers, it may 
branch. Methyl, ethyl, propyl, isopropyl, butyl, etc. are mentioned as concrete R 4 . In 
the polymerization unit of the acrylic acid 2-alkyl 2-adamanthyl shown by a formula 
(Ilia) (meta), since 2-alkyi 2-adamanthyl **** by operation of acid, the resin which has 
this unit is applicable to the positive resist which used the acid generator as an 
admiration radiation compound. 

[0035]Binder resin adds to the polymerization unit to which formula (I) is led, and it is 
lower type (IV). 




(IV) 
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in a formula, R 5 , and R 6 — mutually-independent — hydrogen and the alkyl of the 
carbon numbers 1-3. . [ whether hydroxyalkyl / of the carbon numbers 1-3 /, carboxyl, 
cyano, or basis-COOR 7 (R 7 is alcohol residue) is expressed and ] Or R 5 and R 6 become 
together, -Form the carboxylic anhydride residue shown by C(=0)OC(=0)- And the 
thing containing the polymerization unit of the alicyclic olefin shown by the 
polymerization unit of the unsaturation dicarboxylic anhydride chosen from a maieic 
anhydride and itaconic acid anhydride, It is effective especially when raising dry 
etching resistance. 

[0036] R 5 and R 6 in formula (IV) mutually-independent Hydrogen, The alkyl of the 
carbon numbers 1-3, hydroxyalkyl of the carbon numbers 1-3, carboxyl, Cyano or 
basis-COOR 7 (R 7 is alcohol residue) is expressed, or R 5 and R 6 become together, and 
the carboxylic anhydride residue shown by -G(~0) OC(=0)- can aiso be formed. As an 
example in case R 5 and/or R 6 are alkyls, methyl, ethyl, propyl, etc. are mentioned and 
hydroxymethyl, 2-hydroxyethyl, etc. are mentioned as an example in the case of 
similarly being hydroxyalkyl. When R 5 and/or R 6 are basis-COOR 7 , As alcohol residue 
which is equivalent to R 7 by carboxyl serving as ester, For example, with a carbon 
number of about one to eight which may be replaced alkyl, 2-oxooxolan 3", or a-4-yi 
can be mentioned, and a hydroxyl group, alicyclic hydrocarbon residue, etc. are 
mentioned here as a substituent of alkyl. Then, as an example in case R 5 and/or R 6 are 
the carboxylate residue shown by -COOR 7 , Carbomethoxy, ethoxycarbonyi, 
2-hydroxyethoxycarbonyl, tert-butoxycarbonyi, 2-oxooxolan 3-yloxycarbonyl, 
2-oxooxolan 4-yloxycarbonyl, 1 ,1 ,2-trimethyl carbopropoxy, 

1 -cyclohexyl-1 -methylethoxy carbonyl, 1 -(4-methylcyclohexyl)-1 -methylethoxy 
carbonyl, 1-(1-adamanthyl)-1 -methylethoxy carbonyl, etc. are mentioned. 
[0037]As a monomer for leading to the polymerization unit of the alicyclic olefin shown 
by formula (IV), the following compounds can specifically be mentioned. 
[0038]2-norbornene 2-hydroxy-5-norbornene 5~norbornene 2-carboxylic acid 
5-norbornene 2-methyl-carboxylic-acid 5-norbornene 2-carboxylic acid - t-buty! 
5-norbornene 2-carboxylic acid 1 -cyclohexyl-1 -methylethyl, A 5-norbornene 
2-carboxylic acid 1-(4^methylcyciohexyl)-1 -methylethyl, A 5-norbornene 
2-carboxylic acid 1-(4-hydroxycyclohexyl)-1 -methylethyl, 5-norbornene 
2-carboxylic acid 1-methyM-(4-oxocyclohexyl) ethyl, A 5-norbornene 2-carboxylic 
acid 1-(1-adamanthyl)-1 -methylethyl, 5-norbornene 2-carboxylic acid 
1-methylcyclohexyl, 5-norbornene 2-carboxylic acid 2-methy|-2-adamanthyl, 
5-norbornene 2-carboxylic acid 2-ethyl-2-adamanthyl 5-norbornene 2-carboxylic 
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acid 2-hydroxy-1 -ethyl, 5-norbornene 2-methanol, the 5-norbornene 2, 
3-dicarboxylic anhydride, etc. 

[0039]The polymerization unit of an unsaturation dicarboxylic anhydride is chosen 
from the polymerization unit of a maleic anhydride, and the polymerization unit of 
itaconic acid anhydride, and lower type (V) and lower type (VI) can show it, 
respectively. As a monomer for leading to the polymerization unit of a 
maleic anhydride, itaconic acid anhydride, etc. are specifically mentioned. 
[0040] 



[0041]The polymerization unit drawn from the monomer of formula (I) is incorporated, 
and. [ whether itself is alkali solubility and ] Or when some typical examples are given 
about the binder resin which causes a chemical change by operation of the admiration 
radiation compound after radiation irradiation, and serves as alkali solubility, there are 
some etc. which have each unit shown by following formula (VII) - (XXVHI). 




(V) 



(VI) 



[0042] 



[0043] 
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c=o 
o 

CH 2 
CHOH 
CF 2 
CF 2 
CFCF^ 

ep3 /(XX VIE) 



[0044]R 8 expresses the protective group of a hydroxyl group among a formula. The 
protective groups of a hydroxyl group here may be various kinds of bases illustrated 
as the alkyi explained previously and a basis which **** by operation of acid or alkali. 
[0045]lt is the above alkali solubility or the chemical amplification type resist which 
uses as a binder the resin which can serve as alkali solubility contains the admiration 
radiation compound disassembled by operation of radiation. Although binder resin is 
alkali solubility, and it has a case where it is made to act on a positive type, and a basis 
which binder resin **** by operation of acid using the compound which has a basis 
which **** by operation of acid as a dissolution retardant and is insoluble or 
refractory to alkali in itself, When becoming alkali solubility and making it act on a 
positive type after the basis which **** by operation of acid ****, the acid generator 
which generates acid by operation of radiation is used as an admiration radiation 
compound. Binder resin is alkali solubility, and in the case of the negative resist 
containing a cross linking agent, in many cases since a cross linking agent causes 
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crosslinking reaction by operation of acid, as an admiration radiation compound, an 
acid generator is used too. On the other hand, binder resin is alkali solubility and the 
compound which has a basis which **** by operation of a base is used as a 
dissolution retardant, When making it act on a positive type, or when it has a basis 
which binder resin **** by operation of a base and makes it act on a positive type, the 
base generator which generates a base by operation of radiation is used as an 
admiration radiation compound. 

[0046]The acid generators as an admiration radiation compound can be various kinds 
of compounds which generate acid by irradiating with radiation the substance itself or 
the resist composition containing the substance. For example, onium salt, alkyl halide 
triazine compound, a disulfon system compound, the compound that has a 
diazomethanesulfonyi skeleton, a sulfonic ester system compound, etc. are mentioned. 
The example of such an acid generator is shown below. 

[0047]Onium salt: Diphenyliodonium Trifluoro methanesulfonate, 4-methoxypheny 
phenyliodonium Hexafluoroantimonate, 4-methoxypheny phenyliodonium Trifluoro 
methanesulfonate, Bis(4-tert-buthylphenyl)iodoniurn Tetrafluoroborate, 
Bis(4-tert-buthyiphenyl)iodonium Hexafluorophosphate, 
Bis(4-tert-buthylphenyl)iodonium Hexafluoroantimonate, 
Bis(4-tert-buthylpheny[)iodonium trifluoro methanesulfonate, a screw 
(4-t-buthylphenyl iodonium camphor sulfonate.) Triphenytsulfonium 
Hexafluorophosphate, triphenyisulfonium Hexafluoroantimonate, Triphenylsulfonium 
Trifluoro methanesulfonate, 4-methoxypheny diphenyl sulfonium 
Hexafluoroantimonate, 4-methoxypheny diphenyl sulfonium Trifluoro 
methanesulfonate, p-tolyl diphenyl sulfonium Trifluoro methanesulfonate, 
2,4,6-trimethyl phenyl diphenyl sulfonium Trifluoro methanesulfonate, 
4-tert-buthylphenyl diphenyl sulfonium Trifluoro methanesulfonate, 
4-phenylthiophenyl diphenyl sulfonium Hexafluorophosphate, 4-phenylthiophenyl 
diphenyl sulfonium Hexafluoroantimonate, 1-(2-naphtoylmethyl)thiolanium 
Hexafluoroantimonate, 1-(2-naphtoylmethyl)thiolanium Trifluoro methanesulfonate, 
4-hydroxy-1-naphthyl dimethyl sulfonium Hexafluoroantimonate, 
4-hydroxy-1-naphthyl dimethyl sulfonium Trifluoro methanesulfonate etc. 
[0048]Aikyl halide triazine compound : 

2"™methyl-4,6~bis(trichloromethyl)-1,3 f 5-triazine, 2, 4, 6~tris 

(trichloromethyl)-l ,3,5-triazine, 2-phenyl-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 
2-(4-ch[orophenyl)-4 J 6-bis(trichloromethyl)-1 ,3,5-triazine, 
2-(4-methoxypheny)~4,6-bis(trichloromethyl)-1 ,3,5-triazine, 
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2-(4-methoxy-1-naphthy^^ 2-(benzo [d] [1,3] 

dioxolane 5-yl)-4,6-bis(trichloromethyl)-1 ,3,5-triazine, 2-(4-methoxy 
styryl)-4,6-bis(trichloromethyl)"-1 p 3,5-triazine, 2-(3 f 4 f 5-trirnethoxy 
styryl)-4,6-bis(trichloromethyl)-1 ( 3,5-triazine, 2-(3,4-dimethoxy 
styryD^e-bisCtnchlorornethyD-I.S^-triazine, 2-(2,4-dimethoxy 
styryl)"4,6-bis(trichloromethyl)-1 ,3,5-triazine. 2-(2-methoxy 
styryD^e-bisCtrichloromethyD-l ,3,5-triazine, 2-(4-butoxy 
styryD^G-bisCtrichloromethyD-l ,3,5-triazine, 2-(4-pentyloxy 
styryD^e-bisCtrichloromethyD-l r 3,5-triazine, etc. 

[0049]Disulfon system compound: Dipheny! Disulfon, di-p~tolyl Disulfon, phenyl 
p-tolyl Disulfon, phenyl p-methoxypheny Disulfon etc. 

[0050]The compound which has a diazomethanesulfony! skeleton : Bis(phenyi 
slufonyQdiazomethane, Bis(4-chlorophenyl sulfonyl)diazomethane f bis(p-tolyl 
sulfonyOdiazomethane, Bis(4~tert-buthylphenyl sulfonyOdiazomethane, 
bis(2,4-xyly!sulfonyl)diazomethane, bis(cyclohexylsulfonyOdiazomethane, 
diazomethane (phenyl slufonyl (benzoyl)), etc. 

[0051]Suifonic-ester system compound: 1-benzoyM-phenyimethyl P-toluene 
sulfonate (common-name benzoin tosylate), 2-benzoyl-2-hydroxy-2-phenylethyl 
P-toluene sulfonate (common-name alpha-methylolbenzoin tosylate), 
1,2,3-benzenetriyl Tris methanesulfonate, 2,6-dinitrobenzyl P-toluene sulfonate, 
2-nitrobenzyl P-toluene sulfonate, 4-nitrobenzyl P-toluene sulfonate, 
N-(phenylsulfony!oxy)succinimide, N-(trifluoromethyl sulfonyloxy)succinimide, 
N-(butyl sulfonyloxy) succinimide, N-(10-camphor sulfonyloxy) succinimide, 
N-(trifIuoromethyl sulfonyloxy)phtalimide, the N-(trifluoromethyl 
sulfonyioxy)-5-norbornene 2, 3-dicarboxyimide, N-(trifluoromethyl 
sulfonyioxy)naphthalimide, N-(10-camphor sulfonyloxy) NAFUTARU imide, etc. 
[0052]The base generators as an admiration radiation compound can also be various 
kinds of compounds which generate a base by irradiating with radiation the substance 
itself or the resist composition containing the substance. As the example, it is 
2-nitrobenzyl. A cyclohexyl KABA mate, 2,6-dinitrobenzyl A cyclohexyl KABA mate, 
formanilide, hydroxylation triphenylsulfonium, etc. are mentioned. An operation of 
radiation decomposes and these compounds generate amine and a hydroxyl anion. 
[0053]In the chemicaf amplification type resist composition generally using an acid 
generator, A basic compound, especially a basic nitrogen-containing organic 
compound, for example, amines, by adding as a quencher, When it is known that the 
performance degradation by inactivation of the acid by which it is accompanied every 
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length after radiation irradiation will be improvable and it uses an acid generator as an 
admiration radiation compound also in this invention, it is preferred to blend such a 
basic compound. As a concrete example of the basic compound used for a quencher, a 
thing as shown by each following formula is mentioned. 
[0054] 

R 13 „ 

R 11 R 12 R 11 R 12 

n n" V 

R 14 R 15 R 1S R 14 



R 14 



R 13 



R 11 -N^N-R 12 R 11 -N^O 



R 1S 



R 11 — N 

R 11 



[0055] 

a™ R 13 R 13 R 13 HJ , 



[0056]The alkyl by which R 11 and R 12 may be replaced with hydrogen and a hydroxyl 
group mutually-independent among the formula, Express cycloalkyl or aryl and R 13 , R 14 p 
and R 15 mutually-independent, The alkyi, cycloalkyl, the aryl, or ARUKOKISHI which 
may be replaced with hydrogen and a hydroxyl group is expressed, R 16 expresses the 
alkyl or cycloalkyl which may be replaced with the hydroxyl group, and A expresses 
alkyl, alkylene, carbonyl, imino, disulfide, a sulfide, or secondary amine. Alkoxy ** 
expressed with the alkyi and R 13 - R TS which are expressed with R 11 - R 16 , It can be 
about one to six carbon number, respectively, the cycloalkyl expressed with R 11 - R 16 
can be about five to ten carbon number, and the aryl expressed with R 11 - R 15 can be 
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about six to ten carbon number. The alkylene expressed with A can be about one to 
six carbon number, and may branch also by the straight chain. 
[0057]The hindered amine compound which has the piperidine skeleton which is 
indicated by JP,1 1-52575.A can also be made into a quencher. 

[0058]As for the resist composition of this invention, it is preferred to contain about 
60 to 99.9 % of the weight and an admiration radiation compound for a binder 
component on the basis of the amount of total solids in about 0.1 to 20% of the weight 
of the range. It is a positive resist, and when using a dissolution retardant, it is 
appropriate as the inner number of the above-mentioned binder components to 
contain on the basis of the amount of total solids of a resist composition in about 5 to 
40% of the weight of the range. In the case of negative resist, similarly, it is appropriate 
to contain a cross linking agent on the basis of the amount of total solids of a resist 
composition in about 1 to 30% of the weight of the range. Binder resin is what serves 
as alkali solubility by operation of the admiration radiation compound after radiation 
irradiation, When it acts on a positive type and most resist compositions are occupied 
with binder resin and an admiration radiation compound, it is appropriate for the 
quantity of binder resin to make it become about 80 % of the weight or more on the 
basis of the amount of total solids in a constituent. An admiration radiation compound 
is an acid generator, and when using a basic compound as a quencher, similarly it is 
preferred to contain on the basis of the total-solids weight of a resist composition in 
about 0.01 to 1% of the weight of the range. This constituent can also contain a small 
amount of various kinds of additives, such as a sensitizer, other resin, a 
surface-active agent, stabilizer, and a color, if needed. 

[0059]The resist composition of this invention usually serves as resist liquid, where 
each of above-mentioned ingredients are dissolved in a solvent, and it is applied in 
accordance with conventional methods, such as spin coating, on bases, such as a 
silicon wafer. The solvent used here dissolves each ingredient, has a suitable drying 
rate, after a solvent evaporates, it gives a uniform and smooth coat, and the solvent 
which should generally just be used in this field can use it. For example, the glycol 
ether ester like ethylceilosolve acetate, methyl-cellosolve acetate, and 
propylene-glycol-monomethyl-ether acetate. Ether like diethylene glycol dimethyl 
ether, ethyl lactate, Butyl acetate, amyl acetate and ester species like ethyl pyruvate, 
acetone, methyl isobutyl ketone, 2-heptanone and the ketone like cyclohexanone, and 
the cyclic ester like gamma-butyrolactone can be mentioned. These solvents are 
independent, respectively, or can be combined two or more sorts and can be used. 
[0060]It is applied on a base, and exposing treatment for patterning is performed, and 
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after performing heat-treatment for subsequently promoting a deprotection group 
reaction or crosslinking reaction, negatives are developed by the dried resist film with 
an alkali developing solution. Although the alkali developing solutions used here can be 
various kinds of alkaline aqueous solutions used in this field, generally the solution of 
tetramethylammonium hydroxide or trimethylammonium (2-hydroxyethyl) hydroxide 
(common-name Kolin) is used in many cases. 



[Example]Next, although an example is given and this invention is explained still more 
concretely, this invention is not limited at all by these examples. The part in an 
example is a weight reference as long as there is no special mention. Weight average 
molecular weight is the value calculated by the gel permeation chromatography by 
using polystyrene as a reference standard. 

[0062]83.1 g of example of monomer composition Kcomposition of methacrylic acid 
2-methy|-2-adamanthyl)2-methyl-2-ADAMANTA Norians and 101 g of triethylamine 
were taught, 200 g of methyl isobutyl ketone was added, and it was considered as the 
solution. There, 78.4 g (it is 1.5-moi twice to 2-methy[~2-AD AMANITA Norian) of 
methacrylic acid chlorides are dropped. 

Then, it stirred at the room temperature for about 1 0 hours. 

Sodium bicarbonate solution washed the organic layer 5% of the weight after filtration, 
and it rinsed twice continuously. After condensing an organic layer, distillation under 
reduced pressure was carried out and the methacrylic acid 2-methy|-2-adamanthyl 
shown with a following formula was obtained. 



[0064]The example of monomer composition 2(composition of alpha-meta-KURIRO 
yloxy gamma-butyrolactone)alpha-bromo-gamma-butyrolactone 100g and the 
methacrylic acid 104.4g (it is 2.0-mol twice to alpha-bromo-gamma-butyrolactone) 
are prepared, Twice [ 3 weight ] as many methyl isobutyl ketone as 
alpha-bromo-gamma-butyrolactone was added, and it was considered as the solution. 
183.6 g (it is 3.0-mol twice to alpha-bromo-gamma-butyrolactone) of triethylamine 
was dropped there, and it stirred at the room temperature after that for about 10 
hours. Sodium bicarbonate solution washed the organic layer 5% of the weight after 



[0061] 



[0063] 
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filtration, and it rinsed twice continuouslyThe organic layer was condensed and the 
alpha-meta^KURIRO yloxy gamma-butyrolactone shown with a following formula was 
obtained. 



[00663Exampfe of resin composition (A1) 

It is 2-trifluoro methylacrylic acid to the 100ml_ three-neck flask provided with the 
magnetic stirring child, the condenser tube, the thermometer, and the nitrogen 
introducing pipe. It is acquisition] in [Kanto Kagaku, Inc. 5.81 g, 
2-(2-rnethyladarnantan) methacrylic acid 9.72 g of ester, 10.5 g of methyl isobutyl 
ketone was added, after performing a nitrogen purge, temperature up was carried out 
to 80 **, and the solution which dissolved 0.34 g of azobisisobutyronitrile in 10 g of 
methyl isobutyl ketone was dropped over 30 minutes. It was kept warm for 8 hours, 
keeping at 80 ** after that After cooling this reaction mixture to 30 ** r 7.5 g of 
triethylamine was dropped over 1 hour, alpha-bromo-gamma-butyrolactone 8.56g was 
dropped over 2 hours at 35-45 ** after that. The reaction was performed for 8 hours, 
keeping at 45 **. It filtered after that and filtrate was rinsed 6 times. It was dropped at 
methanol water 65%, and depositing resin was filtered, it dried [ after-concentration 
2-heptanone was added and the organic layer after rinsing was condensed, and ], and 
the resin A1 was obtained. 14.05g of yields. 
[0067]The example of resin composition (A2) 

To the 100m!_ three-neck flask provided with the magnetic stirring child, the 
condenser tube, the thermometer, and the nitrogen introducing pipe, t-butyl 1 5.54 g of 
5-norbornene 2-carboxylate, 7.84 g of maleic anhydrides, methacrylic acid 9.44 g of 
hexafluoro isopropyl and 22 g of methyl isobutyl ketone were taught. After performing 
a nitrogen purge, temperature up was carried out to 80 **, and the solution which 
dissolved 0.82 g of azobisisobutyronitrile in 1 1 g of methyl isobutyl ketone was 
dropped over 30 minutes. It was kept warm for 8 hours, keeping at 80 ** after that. 
The resin solution was obtained by filling the mixed solution of the methanol 250g and 
the water 100g with reaction mixture after that, dissolving in 

propylene-glycol-methyl-ether acetate, and condensing depositing resin. 64.55g of 
yields. 21.40% of solid content. Let this be the resin A2, 

[0068]To the 100-ml three-neck flask provided with the example (A3) condenser tube 



[0065] 




CH 3 
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of resin composition, the thermometer, the magnetic stirring child, and the dropping 
funnel. 2-methyl adamanthyl 8.59 g of bicyclo[2.2.1]hept 5-ene- 2-carboxylate 
(NB-2MAd), Maleic anhydride (MA) 2.94 g f 3-(perfluoro 

3- methytbutyl)-2-hydroxypropyl 5,97 g of acrylate (TFMC70OHAA) and 10 g of 

4- methyi-2-pentanone were carried out, it was crowded, and the nitrogen purge was 
performed. Temperature up is carried out to 80 ** after that, and it is 
4-methy|-2-pentanone. azobisuisobutironitoriru0.31g dissolved in 7 g was dropped 
over 30 minutes. It was kept warm at 80 ** after that for 8 hours. The resin which 
trickled reaction mixture into 300 ml of after-cooling methanol, and deposited was 
obtained by filtration. The deed resin 10.2g was obtained for reduced pressure drying 
at 40 ** for 8 hours. Polystyrene equivalent weight average molecular weight (Mw) 
6400. Let this be resin A3. 

[0069]The example of resin composition (A4, A5, X1) 

Resin of the following table was obtained by the same operation as the synthetic 

example of resin A3. 

[0070] 

Example A4 NB-TB/MA/TFMCof preparation monomer composition Mw resin 
composition 70HAA=40/40/20 Example A5 NB-of 6100 resin composition 2 
Mad/MA/TFMC70HAA=45/45/10 The example X1 of 5500 resin composition. 
NB-TB/MA = 50/50 5400 NB-TB:2-methylpropyl BicycIo[2.2.1]hept 5-ene- 2 - 
carboxylate[0071]The example of resin composition (A6) 

To the 100-ml three-neck flask provided with the condenser tube, the thermometer, 
the magnetic stirring child, and the dropping funnel 2-adamanthyl propyl 
Bicyclo[2.2.1]hept 5-ene- 2-carboxyiate (NB-AdTB) 9.43 g, MA 2.94g, TFMC70HAA 
5.97g, 4-methy|-2-pentanone 10 g was carried out r it was crowded and the nitrogen 
purge was performed. Temperature up is carried out to 80 ** after that, and it is 
4-methy[-2-pentanone. azobisuisobutironitoriru0.31g dissolved in 7 g was dropped 
over 30 minutes. It was kept warm at 80 ** after that for 8 hours. The resin which 
trickled reaction mixture into 300 ml of after-cooling hexane, and deposited was 
obtained by filtration. The deed resin 7.3g was obtained for reduced pressure drying at 
40 ** for 8 hours. Polystyrene equivalent weight average molecular weight (Mw) 10900. 
Let this be the resin A6. 

[0072]The example of resin composition (A7) 

Except setting the mole ratio of a preparation monomer to 

NB-AdTB/MA/TFMC7OHMA=40/40/20, the same operation as the example A6 of 
resin composition was performed, and resin was obtained. Polystyrene equivalent 
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weight average molecular weight (Mw) 16700. Let this be the resin A7. 
[0073]The example of resin composition (A8) 

It is 2-adamanthyl to the 100-ml three-neck flask provided with the condenser tube, 
the thermometer, the magnetic stirring child, and the dropping funnel. Methacrylate 
(2MAdMA) 7.03 g f TFMC70HMA 12.37g t 4~methy|-2-pentanone 10 g was carried out, 
it was crowded and the nitrogen purge was performed. Temperature up is carried out 
to 80 ** after that, and it is 4-methyl-2-pentanone. azobisuisobutironitoriru0,25g 
dissolved in 7 g was dropped over 30 minutes. It was kept warm at 80 ** after that for 
8 hours. The resin which trickled reaction mixture into 300 ml of after-cooling hexane, 
and deposited was obtained by filtration. The deed resin 10.5g was obtained for 
reduced pressure drying at 40 ** for 8 hours. Polystyrene equivalent weight average 
molecular weight (Mw) 24000. Let this be the resin A8. 
[0074]The example of resin composition (X2) 

Methacrylic acid 2-methyl-2-adamanthy! and alpha-meta-KURIRO yloxy 
gam ma-bu tyro lactone were prepared by the mole ratio (15.0g : 11. 7g) of 5:5, twice 
[ amount ] of duplexs as many methyl isobutyl ketone as total monomers was added, 
and it was considered as the solution, receiving the amount of total monomers in 
azobisisobutyronitrile as an initiator there — 2-mol % — it added and heated at 80 ** 
for about 8 hours. Then, operation of having filled a lot of heptane with reaction 
mixture, and settling it was performed 3 times, and was refined. As a result, weight 
average molecular weight obtained the copolymer of 10000. Let this be the resin X2. 
[0075]Each Examples 1-8 and 1 or 2 or less comparative example ingredient was 
mixed, it filtered further with the filter made of a fluoro-resin with the aperture of 0.2 
micrometer, and resist liquid was prepared. 
[0076] 

Resin Ten part acid generator: 0,2 copy of p-torirujifeniru suifonium trifiuoro 
methanesuifonate["MDS-205" which came to hand from Green Chemicals] 
Quencher : 2,6-diisopropylaniline 0.015 Part solvent : PropyJene-glycoHmonomethyl-ether acetate 1 00 
Part[0077]It applied to the silicon wafer processed for 20 seconds at 23 ** using 
hexamethyidisilazane so that the thickness after drying the resist liquid prepared in 
the top might be set to 0,1 micrometer. It is 1 20 ** and the conditions for 60 seconds, 
and prebaking was performed on the direct hot plate. In this way, to the wafer in which 
the resist film was formed, it is a short form F 2 excimer laser exposure machine. Using 
["VUVES-4500" which came to hand from Litho Tech Japan Corp.], the light 
exposure was changed gradually and open frame exposure was carried out. On the 
direct hot plate, after exposure performed post exposition jar bake (PEB) for 60 
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seconds at 120 **, and performed paddle development for 60 seconds in 
tetramethylarnmonium hydroxide solution further 2.38% of the weight. Visual 
observation of the wafer after development was carried out the minimum light 
exposure (film omission sensitivity) in which resist carries out a film omission was 
calculated, and the result of Table 1 was obtained. 

[0078]On the other hand, it applies to a magnesium fluoride wafer so that the 
thickness after drying the liquid which dissolved only the resist liquid and resin which 
were prepared previously in the pro P yiene- g iycoi-monom B thy)-©ther acetate solvent may be set to 0.1 
micrometer, It prebaked on the direct hot plate and the resist film was made to form 
on 1 20 ** and the conditions for 60 seconds. In this way, the transmissivity in the 
wavelength of 157 nm of the formed resist film was measured using the 
transmissometry function of the short form F 2 excimer laser exposure machine used 
in the top, and the result shown in Table 1 was obtained. 
[0079] 
[Table 1] 

Resin Film omission sensitivity Transmissivity 

Only resin Resist. . Example one A1 2 mJ/cm 2 35. % 

35% example two A2 5 m J/cm 2 36. % 33% example 3 A3 3 m J/cm 2 32. % 28 % 26% of 38 % 
36% of 30% example 4 A4 4.5 mJ/cm 2 example 5 A5 4 mJ/cm 2 example six A6 The 33 % 
31% of 2.5 2 [ mJ/cm] example seven A7. 3,5 30 % 29% of mJ/cm 2 example eight A8 
44 % 43% of 1 mJ/cm 2 comparative example 1X1 26 % 25% of 8 mJ/cm 2 comparative 

example 2X2 25 % 25% of 3 mJ/cm 2 . [00 80] The 

example (A9) of resin composition 

It is methacrylic acid 3-(perfluoro 3-methylbutyl)-2-hydroxypropyl to the 100mL flask 
provided with the magnetic stirring child, the condenser tube, the thermometer, and 
the nitrogen introducing pipe. It is acquisition] in [Daikin Coal chemical product Sale. 
10.31 g r 1 7,63 g of p^t^butoxystyrene, and 31 g of methyl isobutyl ketone were taught. 
After performing a nitrogen purge, temperature up was carried out to 80 **, and the 
solution which dissolved 0.82 g of azobisisobutyronitrile in 1 1 g of methyi isobutyl 
ketone was dropped over 30 minutes. It was kept warm for 8 hours, keeping at 80 ** 
after that. A 57.6-g resin solution was obtained by filling the mixed solution of the 
methanol 250g and the water 100g with reaction mixture after that, dissolving in 
methyl isobutyl ketone and condensing depositing resin. 62.8 g of methyl isobutyl 
ketone, 3.0 g of p-toluenesulfonic acid, and the water 9.7g were added to this resin 
solution, and it was kept warm at 70 ** for 15 hours. Rinsing was performed for this 
reaction mixture 5 times, and after concentration, 300 g of 
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propyiene-glycol-methyl-ether acetate was added, it condensed further, and the 
resin solution was obtained. 65.3g of yields. 27.21% of solid content. Weight average 
molecular weight 14900. Let this resin be resin A9. 
[0081]The example of resin composition (A10) 

26.81 g of methyi isobutyi ketone was taught to the 200mL flask provided with the 
magnetic stirring child, the condenser tube, the thermometer, and the nitrogen 
introducing pipe. After performing a nitrogen purge, temperature up is carried out to 
84 **, and it is methacrylic acid separately. 3-(perfluoro 

3-methylbutyl)-2-hydroxypropyl It is acquisition] in [Daikin Coal chemical product 
Sale. The solution which dissolved 9.89 g, 16.92 g of p-t-butoxystyrene, and 1.97 g of 
azobisisobutyronitrile in 26.81 g of methyl isobutyi ketone was dropped over 1 hour. It 
was kept warm for 8 hours, keeping at 84 ** after that. A 67.03-g resin solution was 
obtained by dissolving in methyl isobutyi ketone and condensing the resin obtained by 
dropping reaction mixture at the mixed solution of the methanol 247.23g and the water 
1 23.61 g over 30 minutes after that. 93.52 g of methyl isobutyi ketone, 3.49 g of 
p-toluenesulfonic acid, and the water 1 1.26g were added to this resin solution, and it 
was kept warm at 70 ** for 1 5 hours. The resin obtained by performing rinsing 5 times, 
and being dropped, applying this reaction mixture after concentration and into the 
n-heptane 446.88g for 30 minutes was filtered, reduced pressure drying was 
performed, and resin was obtained. 17.07g of yields. Weight average molecular weight 
4400. Let this be the resin A10. 

[0082]Resin X3: Resin which protected the poly (p-vinylphenol) (trade name 
"VP-2500") hydroxyl group by Nippon Soda Co., Ltd. by the isopropyl group at 20% of 
the average protection rate. 

[0083]Each Examples 9 and 10 and three or less comparative example ingredient was 
mixed, it filtered further with the filter made of a fluoro-resin with the aperture of 0.2 
micrometer, and resist liquid was prepared. 
[0084] 

Resin (as solid content.) 10 part cross linking agent: — hexamethoxy methylmelamine 
1.1 -copy quencher: — 1 ,3-ji (4-pyridyi) propane 0.01 25 part solvent 0.5~copy acid generator: 
— N-Gsopropyl sulfonyfoxy) succinimide (a part for resin carrying in.) It 

is :propylene-glycot-monomethyl~ether acetate 100 part mOreOVer.[0085] Apply "DUV^42 which is a 

constituent for organic antireflection films made from Brewer, and bake is carried out 
on 215 and the conditions for 60 seconds, Thickness The spin coat was carried out 
to the silicon wafer in which a 600-A organic antireflection film was made to form so 
that the thickness after drying the resist liquid prepared in the top might be set to 
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0.523 micrometer. After resist liquid spreading was prebaked on the direct hot plate 
on 100 ** and the conditions for 60 seconds. In this way, to the wafer in which the 
resist film was formed, he is a KrF excimer stepper. Using ["NSR 2205EX-12B" by 
NIKON CORP., NA=0.55, sigma=0.8], the light exposure was changed gradually and the 
Sine and space pattern was exposed. After exposure performed post exposition jar 
bake (PEB) on 105 ** and the conditions for 60 seconds on the hot plate, and 
performed paddle development for 60 seconds in tetramethylammonium hydroxide 
solution further 2.38% of the weight. The line and space pattern after development was 
observed with the scanning electron microscope, and effective sensitivity and 
resolution were investigated by the following methods. 

[0086]Effective sensitivity: A 0.20-micrometer line and space pattern displayed with 
the light exposure used as 1:1. 

[0087]Resolution: It displayed with the lower limit of the line and space pattern 
separated with the light exposure of effective sensitivity. 

[0088]On the other hand, it applies to a magnesium fluoride wafer so that the 
thickness after drying the liquid which dissolved only the resist liquid and resin which 
were prepared previously in the propylene-glycoHmonomethyl-ether acetate solvent may be set to 0.1 
micrometer, It prebaked on the direct hot plate and the resist film was made to form 
on 100 ** and the conditions for 60 seconds. In this way, the transmissivity in the 
wavelength of 157 nm of the formed resist film was measured using the 
transmissometry function of a short form F 2 excimer laser exposure machine (Litho 
Tech Japan VUVES-4500), and the result shown in Table 2 was obtained. 
[0089] 
[Table 2] 

. Resin Transmissivity Only effective 
sensitivity (KrF) resolution (KrF) resin Resist. 

Example 9 A9 40 % 40% 1 8 

mJ/cm 2 0.16micrometer Example ten A10 39% 38 % 90 mJ/cm 2 0.15micrometer. It is 

27 % 27 mJ/cm 2 0.16micrometer 3X327% 

of a comparative example. [0090]The 

example of resin composition (A11) 

They are 9.37 g of methacrylic acid 2-methyl-2-adamanthyl f the methacrylic acid 
1-trifluorornethy! 2 and 2, and 2-trifluoroethyl to the 4 mouth flask provided with a 
magnetic stirring child, the nitrogen introducing pipe, the Dimroth condenser, the 
thermometer, and the dropping funnel It is acquisition] in [Tokyo Kasei Kogyo Co., Ltd. 
9.44 g, 0.263g of azobisisobutyronitrile, and 40.9 g of methyl isobutyl ketone were 
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taught, and atmosphere was replaced by nitrogen. Then, pouring nitrogen in a system, 
using the oil bath, to 80 *#, temperature up was carried out and it was kept warm for 
about 7 hours. It was dropped after cooling, stirring reaction mixture En methanol of 
1 dm 3 . After stirring for 30 minutes, it filtered and the white powder 25. 8g was obtained. 
This white powder was dried at 60 ** under decompression for about 6 hours, and 8.4 
g of resin was obtained. 45% of yield. Weight average molecular weight 10200. Let this 
be the resin A1 1 . 

[0091]Each Example 1 1 and four or less comparative example ingredient was mixed, it 
filtered further with the filter made of a fluoro-resin with the aperture of 0.2 
micrometer, and resist liquid was prepared. 
[0092] 

Resin (solid content conversion) Ten part acid generator: 0.2 copy of p-torirujjfeniru 
suifonium trmuoromethanesuifonate["MDS-205" which came to hand from Green Chemicals] 
Quencher: Dicycfohexyl methylamine 0.015 Part solvent : EXAMPLE 100 copies of 

2 — heptanone Comparative example propylene-glyco[-monomethyl-ether acetate / gamma-butyrolactone (9 5/5) 

100 copies[0093] Apply "DUV-30J-14" which is a constituent for organic 
antireflection films made from Brewer, and bake is carried out on 215 ** and the 
conditions for 60 seconds, Thickness The spin coat was carried out to the silicon 
wafer in which a 1 ,600-A organic antireflection film was made to form so that the 
thickness after drying the resist liquid prepared in the top might be set to 0.39 
micrometer. After resist liquid spreading was prebaked on 120 ** and the conditions 
for 60 seconds on the direct hot plate. In this way, to the wafer in which the resist film 
was formed, he is an ArF excimer stepper. Using ["NSRArF" by NIKON CORP., 
NA=0.55, sigma=0.6], the light exposure was changed gradually and the line and space 
pattern was exposed. After exposure performed post-exposition jar bake (PEB) for 60 
seconds on 120 ** and the conditions for 60 seconds on the hot plate, and performed 
paddle development for 60 seconds in tetramethylarnmonium hydroxide solution 
further 2.38% of the weight. The line and space pattern after development was 
observed with the scanning electron microscope, and effective sensitivity and 
resolution were investigated by the following methods. A result is shown in Table 3. 
[0094] Effective sensitivity: A 0.18-micrometer line and space pattern displayed with 
the light exposure used as 1:1. 

[0095]Resolution: It displayed with the lower limit of the line and space pattern 
separated with the light exposure of effective sensitivity. 

[0096]On the other hand, it applies to a magnesium fluoride wafer so that the 
thickness after drying the liquid which dissolved only the resist liquid and resin which 
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were prepared previously in the propyiene-giycoi-monomethyi-ether acetate solvent may be set to 0,1 
micrometer, It prebaked on the direct hot plate and the resist film was made to form 
on 120 ** and the conditions for 60 seconds. In this way, about the transmissivity in 
the wavelength of 157 nm of the formed resist film, it is a short form F 2 excimer laser 
exposure machine. It measured using the transmissometry function of 
["VUVES-4500" which came to hand from Litho Tech Japan Corp.], and the result 
shown in Table 3 was obtained. 
[0097] 
[Table 3] 

Resin Transmissivity Effective sensitivity 

Resolution Only resin Resist. . example 

11A11 30 % 30% 42 mJ/cm 2 0.16micrometer. 

comparative example 4X2 It is 36mJ/cm 2 0.1 6micrometer 

25 %25%.[0098]The example of resin 

composition (A12) 

They are 9.73 g of p-acetoxystyrene, 2.56 g of acrylic acid t~butyl, and methacrylic 
acid 3-(perfluoro 3-methy!butyl)-2-hydroxypropyl to the 100mL flask provided with 
the stirring rod, the condenser tube, the thermometer, and the nitrogen introducing 
pipe. It is acquisition] in [Daikin Coal chemical product Sale. 7.96 g and 13.51 g of 
isopropanol were taught, the nitrogen purge was carried out, and temperature up was 
carried out to 80 **. Separately, the solution which dissolved 0.41 g of 
azobisisobutyronitrile in 6.75 g of isopropanol was dropped over 0.5 hour. After 
keeping it warm at 80 ** for 6 hours, it is dropped into the mixed liquor of methanol 
and water, and crystallization was carried out, it filtered and dried and 15.69 g of resin 
was obtained. The resin 15.69g and 1.57 g of 4-dimethyiaminopyridine which were 
obtained, and the methanol 47.07g were taught to the 100mL flask provided with the 
stirring rod, the condenser tube, the thermometer, and the nitrogen introducing pipe, 
and it riped under flowing back for 1 5 hours. It neutralized by 0.93 g of glacial acetic 
acid after cooling, crystallization was charged and carried out into the water 784.50g, 
and the crystal was taken out by filtration. Then, after having melted the crystal in 
acetone, having charged and carried out crystallization to water, taking out the crystal 
by filtration and repeating this operation a total of 3 times, the obtained crystal was 
dried and 12.59 g of resin was obtained. Weight average molecular weight was 37000 
and the degree of dispersion 3.72 (the GPC method: polystyrene conversion). Let this 
be the resin A12. 

[0099]The example of resin composition (A13) 
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They are 9.73 g of p-acetoxystyrene, 4.69 g of methacrylic acid 

2- rnethyl~2~adamanthyl, and methacrylic acid to the 100mL flask provided with the 
stirring rod, the condenser tube, the thermometer, and the nitrogen introducing pipe. 

3- (perfluoro 3-methylbutyl)-2-hydroxypropy! It is acquisition] in [Daikin Coal 
chemical product Sale. 7.96 g and 13.92 g of isopropanol were taught the nitrogen 
purge was carried out, and temperature up was carried out to 80 **. Separately, the 
solution which dissolved 0.41 g of azobisisobutyronitrile in 7.46 g of isopropanol was 
dropped over 0.5 hour. After keeping it warm at 80 for 6 hours, it is dropped into 
the mixed liquor of methanol and water, crystallization was carried out, it filtered, and 
22.08 g of resin was obtained. The resin 22.08g and 2.21 g of 4-dimethylaminopyridine 
which were obtained, and the methanol 1 10g were taught to the 300mL flask provided 
with the stirring rod, the condenser tube, the thermometer, and the nitrogen 
introducing pipe, and it riped under flowing back for 15 hours. It neutralized by 2.21 g 
of glacial acetic acid after cooling, crystallization was charged and carried out into the 
water 2000g, and the crystal was taken out by filtration. Then, after having melted the 
crystal in acetone, having charged and carried out crystallization to water, taking out 
the crystal by filtration and repeating this operation a total of 3 times, the obtained 
crystal was dried and 1 1.51 g of resin was obtained. Weight average molecular weight 
was 30900 and the degree of dispersion 1-99 (the GPC method: polystyrene 
conversion). Let this be the resin A13. 

[0100]example of resin composition (X4) 

Weight average molecular weight the copolymerization ratio of 12600, t-butyl acrylate 
of the degree of dispersion 1.87 (the GPC method: polystyrene conversion), styrene, 
and p-hydroxy styrene copolymer (TSM-4 made from Maruzen Petrifaction), With the 
nuclear magnetic resonance ( 13 C-NMR) spectrometer, it asked with about 20:20:60. 
[0101]example of resin composition (X5) 

(1) 24.6 g (0.105 mol) of methacrylic acid 2-adamanthyl 2-methyl, 39.7 g (0.245 mol) of 
p-acetoxystyrene, and 128.6 g of isopropanol were taught to the flask, the nitrogen 
purge was made it, and temperature up was carried out to it to 75 **. After melting 
the dimethyl 2 and 4.84 g (0.021 mol) of 2-azobis (2-methylpropionate) in 9.7 g of 
isopropanol, it was dropped at the solution. After riping under flowing back at 75 ** for 
about 1 1 hours for about 0.5 hour, it diluted with acetone, crystallization was charged 
and carried out to heptane, and the crystal obtained by taking out a crystal by 
filtration was dried. The crystal of the obtained methacrylic acid 2-adamanthyi 
2-methyl and p-acetoxy styrene copolymer was 54.1 g. 

[0102](2) In a flask. 53.2 g (0.29 mol as a monomeric unit) of p-acetoxy styrene 



31 



JP 2002-6501 



copolymers (30:70), and 5.3 g (0.043 mol) of 4-dimethyiaminopyridine and the 
methanol 159.5g which were obtained above are prepared, [ methacrylic acid 
2-adamanthyl 2-methyl, and ] It riped under flowing back for 20 hours. It neutralized 
by 3.92 g (0.065 mol) of glacial acetic acid after cooling, crystallization was charged 
and carried out to water, and the crystal was taken out by filtration. Then, the 
obtained crystal was dried, after having melted the crystal in acetone, having charged 
and carried out crystallization to water, taking out the crystal by filtration and 
repeating this the operation of a series of a total of 3 times. The crystal of the 
obtained methacrylic acid 2-adamanthyl 2-methyl and p-hydroxystyrene copolymer 
was 41. 2g. Weight average molecular weight is 8100 and the degree of dispersion 1.68 
(the GPC method: polystyrene conversion), and the copolymerization ratio was called 
for with about 30:70 by the nuclear magnetic resonance ( 13 C-NMR) spectrometer. Let 
this resin be the resin X5. 
[0103]The example of resin composition (X6) 

(1) 16.4 g (0.07 mol) of methacrylic acid 2-adamanthyl 2-methyl, 45.4 g (0.28 mol) of 
p-acetoxystyrene, and 123.6 g of isopropanol were taught to the flask, the nitrogen 
purge was made it, and temperature up was carried out to it to 75 **. After melting 
4.84 g (0.021 mol) of dimethyl 2'2-azobis (2-methylpropionate) in 9.7 g of isopropanol, 
it was dropped at the solution. After riping under flowing back at 75 ** for about 1 1 
hours for about 0.5 hour, it diluted with acetone, crystallization was charged and 
carried out to heptane, and the crystal obtained by taking out a crystal by filtration 
was dried. The crystal of the obtained methacrylic acid 2-adamanthyl 2-methyl and 
p-acetoxy styrene copolymer was 54.2g. 

[0104](2) In a flask. 53.0 g (0.30 mo! as a monomeric unit) of p-acetoxy styrene 
copolymers (20:80), and 5.3 g (0.043 mol) of 4-dimethylaminopyridine and the 
methanol 159.0g which were obtained above are prepared, [ methacrylic acid 
2-adamanthyl 2-methyl, and ] It riped under flowing back for 20 hours. It neutralized 
by 3.13 g (0.052 mol) of glacial acetic acid after cooling, crystallization was charged 
and carried out to water, and the crystal was taken out by filtration. Then, the 
obtained crystal was dried, after having melted the crystal in acetone, having charged 
and carried out crystallization to water, taking out the crystal by filtration and 
repeating this the operation of a series of a total of 3 times. The crystal of the 
obtained methacrylic acid 2-adamanthyl 2-methyl and p-hydroxystyrene copolymer 
was 37.8g. Weight average molecular weight is the about 7900 degree of dispersion 
1.72 (the GPC method: polystyrene conversion), and the copolymerization ratio was 
called for with about 20:80 by the nuclear magnetic resonance ( 13 C~NMR) 
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spectrometer. Let this resin be the resin X6. 

[0105]Each Example 12 and five or !ess comparative example ingredient was mixed, it 
filtered further with the filter made of a fluoro-resin with the aperture of 0.2 
micrometer, and resist liquid was prepared. 
[0106] 

resin [ ] — 10 part acid generator: — a screw (part solvent : part quencher: 4-t-buthyi P henyi 
iodonium camphor sulfonate 0.52 tri-isopropanolarnine 0.052 ethyJ lactate 100 part)[0107]Each Example 13 
and six or less comparative example ingredient was mixed, it filtered further with the 
filter made of a fluoro-resin with the aperture of 0.2 micrometer, and resist liquid was 
prepared. 
[0108] 

resin [ ] — 10 part acid generator: — a screw (part solvent : part quencher: 4-t-buth y i P henyi 
iodonium camphor sulfonate 0.52 2,6 diisopropylaniJine 0.052 methyl amyl ketone 100 part)[0109]It applied to 
the silicon wafer processed for 20 seconds at 23 ** using hexamethyldisilazane so 
that the thickness after drying the resist liquid prepared in the top might be set to 0.1 
micrometer. It is 130 ** and the conditions for 60 seconds, and prebaking was 
performed on the direct hot plate. In this way, to the wafer in which the resist film was 
formed, it is a short form F 2 excirner laser exposure machine. Using ["VUVES-4500" 
which came to hand from Litho Tech Japan Corp.], the light exposure was changed 
gradually and open frame exposure was carried out. On the direct hot plate, after 
exposure performed post exposition jar bake (PEB) for 60 seconds at 140 and 
performed paddle development for 60 seconds in tetramethylammonium hydroxide 
solution further 2.38% of the weight. Visual observation of the wafer after development 
was carried out, the minimum light exposure (film omission sensitivity) in which resist 
carries out a film omission was calculated, and the result of Table 4 was obtained. 
[01 10]On the other hand, it applies to a magnesium fluoride wafer so that the 
thickness after drying the liquid which dissolved only the resist liquid and resin which 
were prepared previously in the propytene-giycoi-monomethyi-ether acetate solvent may be set to 0.1 
micrometer, It prebaked on the direct hot plate and the resist film was made to form 
on 130 ** and the conditions for 60 seconds. In this way, it measured 

vacuum-ultraviolet-spectroscope(Jasco — VUV 200 )-using the transmissivity in 

the wavelength of 157 nm of the formed resist film, and the result shown in Table 4 
was obtained. 
[0111] 
[Table 4] 

Resin Film omission sensitivity Only 
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transmissivity resin Resist. . Example 12A12 2.5 

mJ/cm 2 30% 31% example 13A13 0.5 mJ/cm 2 27% 27%. 

comparative example 5X4 2 mJ/cm 2 24% 25% comparative example 6 

X5/X6=1 3 mJ/cm 2 21% 22% [0112] 

[Effect of the Invervtion]ln the exposure for which the resist composition of this 
invention used the light source with a wavelength of 1 70 nm or less, for example, F 2 
excimer iaser with a wavelength of 157 nm, High transmissivity is shown, the 
resolution in KrF and ArF exposure is high, and since it has sufficient contrast, the 
outstanding performance can be demonstrated as chemical amplification type resist 
using a light source with a wavelength of 170 nm or less. 
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A^ujn-^vv, ^ y /V^l - b y r7yV^-T^ ^^yU-- 
2, 2, 2 - h y 7yVto^f;K ^^^y/^2, 
2, 3, 3~r^7 7;^n7 B Pt> v ^^^y/u^ 
2, 2, 3, 4, 4, ~T $ 

V J\-m 1H, 1 H, 11 H-m^ ^ih^yU-^-p 9 l/y^is 
^^^D/UKlH, 1H, 1 lH-x^rrf7/l/t 

[0015] ^^^y /Uflt 3 - ^yu^m - 3 — ^ 

9^3 CH 3 
CH 2 =C-C 



10 



— 2 - t Kn^- iszf* b> x > ^ ^ y /Ugg 
3 — •y/U&v — 5 — ^f;^^'>;l/)- 2 — t Kn 
^r^7°ptX ^^y/x^ 3 —(s<— y/i>3rv - 7 — 
^ f ^ f ;v) - 2 - t K p ^ y-^n t> N 
A^m 3-(/^7;^P^)-2-b Kp^t^d 

-t Ko^^p^K ^^^y/U^ 3 — :7;ioT 

3-{^— ^^^-t2-3-^^/U^/W)-2-t Kp^ 
v-^ntVK T^JJ/HK 3-(/n— ^yV^-n-5 -^^ 
yW^vvV) — 2 — £ Ko^Vr^ci tVK T^U/MSS 3 

^PtVK T^JJA'K 3-(/^7;i/tD^)™ 
2-t Kp^^/PtX T^y/VR 3 — ^loj" 
p^^)~2- h K^^v^o tf;K T^y/u^ 3 
— (s<— 7j\*&xi$r&<f-jV) — 2- b Kn^^p tf/K 
[0016] 



CF 3 CH 3 



? F 3 CH 3 
CH 2 =C-C-0»C 

6 CH 3 



CH 2 =C-C-0-C-CH 3 
O CH 3 

CF 3 



CF 3 

CF 3 CH 3 
CH 2 =C-C-0-C-CH 2 CI 
6 CH 3 

nLJ ? F 3 ~CH 3 

0 o 

CF 3 

ch 2 =6-c-o^> 
o 



CF 3 

CH 2 =C-C-Q-^_y 
CF 3 

CH 2 =C-C-0-CH 2 CH 2 CH 2 0h 

6 

CH 2 =C-C-0-0 

6 >° 



CH2= 



CF 3 OH 
CH 2 =C-|-0^: 



OH 



CF Br 



40 



[0017] ;r© idlest (i) -c*SJi5*;v"0 
l^KtoT, Tit (la) ^JtL5TO«^tl5 

[0018] 



Q 
I 

— CH 2 -C- 



c=o 



( la) 



so 



[0019] st*, QRZfR 1 ttitlcfeJIUtiaatn? 
[0020] JWSWfcJBv^V v^-Mflifi, 



(5) 



#i2 0 0 2-6501 



* «m & * h u ^ r te*a* *p e> tbr v ^ a s* * js 
[0021] ^ wiga^iia*^^ y *ms 

MS (post exposurebake) ^tctffiSU ffiHI^^ 

tnj:*?. ^cos*iiftHa*rfl5*rT^*y^rj8<b-r5 ft it 

-So 

[0022] — >^—«is*t^* y 30 
W»tf«ftL, T^*ya«fcJ:-3T4fc*Hfc^Bai*4*t 

-f imb^ta-* y pr*tt-efc 9 , 

#Jlg&t|5*a«j»^(c:ipira6a?fiJSr-&#L, 
&(Dm%±5£ (post exposure bake) tCiotKtL, 3£ 

[0 0 2 3] 

yyvg|3i^ i r/U#»4r#L, 

r/u* y pr*tt^¥ffiS:ittt»*< ^ffi£^a r t ± 50 



0, *«>»IBB##£T/^*y RT»tt4:*5 0 tfe^A/, 

m^e^H^ r^y^^ttco^ffi^^L 

JIB. y^coag^zn^^yvt UP) T 

So 

[0024] tni^/^y tc^sxjtii* 
r^*yw*tttfts»jjBSr^-f r 

^ y — £r 5 * * y/H a * 
ffico J; 5 izTAsf} y "5J^tt^ffit-. T As'ft y 

[0 0 2 5] T/V^7 y S«iSfc*tU-Ctt*#Bt|iJ]:**-J9 
IfcKajUT^SSfeftKfc LTtt, cert- 

; 7^ h7t Ko- 2 — 7h7tKn-2 
-^?y/K l-^h^riy^^/K 1- (2-y^/U^o 
#^^) 1- (2-y h^yxN^y) ^-p 

/V, 1- (2-Tir h^riy^ h=¥v^) ^-f^/K 1- [2 

- (1 -T^V^U^v-) ^h^v-] 3i^./t^&xKi 

- [2- (1 -T^^^^^sK^U^Sx) xh^f- 

— fyu (^^n = y^9^ h^3fl*fo#^ttS) S:(^2- 

/W#^^v**:Wi-ST/v*yRl*ffi«j|BK, ^*q(D^ 
[0 0 2 6] Jft»fC» UT^SSft*«0 W t Lt 
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[0027] 'U^ff—mm^tes me* 

S»-frJEJL0>M\ fylB3£ (I) t^JW^yv^^l 

LT7/^ y RTjSttfc 45lS:tt51^<SfP 

5»&tt, *c (i) -t?^£;ft,£^y-=?~- t tf-A-^y 

[0 0 2 8] A (I) ^/^-^ib^^Sffi^*^ 
tt, 1 7 0nmJ^T^jS*^3fe. 0!l*Ll;fi&g: 1 5 7 nmCD F 

a* bfcas-ox, a (i) co^e y v^-^bi^tb6M 

*LHT<tlr\ i/^^ig^^^t>J;5^ —fete 

Ml*, (i) <o^y^— 3&»&«a*ix5M^¥ffc^»& 
tt, ffli^{*co 5 fe, lo — ioo -^^mSco jKH^i 

[0029] r>u* y ^*tt©Jwa«:JtttW*< ffffis 
«r tic±9, *d«j»a#*T/u-*y^r»tti:ft 
§o *Hi#*sr^*y nr*ffi-c*>s^-f was 

[0 0 3 0] TJVjj D RT«ttWJB i flfc«v W «t 
BfcOflsJBteJ: LTfl, MiH tert-^ 



(4~tert— ^ h^v^^7yV^^^V^-^r->37^-/u) 

[0 0 3 1] 7^*J RT«H4«rJBIS#«r/<-f 4: 
/u* #-r 6 f X tt* CO T A- ^r/V^ - v^/Wflc^ ffl t > 

<DT }\s*c)V^-*-"fM^ 2, 6 — tf^. (t KP^rWf 
yv) — 4 — ^ f^7^ y — /^Xfl^c^r^^ryv^— r/u 
4 — tert— ^^vl'— 2, 6 — e^. (hKn^rWf 

1, 3, 5 - h y 7^y- 2 — (il^N-^^/l-v 5 
yf P-^M)7/» Xi^^cOT/U^r/^— ^7U^ 

1, 3, 5 -&3c-$-Z?Ti?>-4-jr> 
-^•?pv) Xii^cor^^v^— -r/vft:, -7" F-?yf 
7U^U ^^rif— i/^ ^Xf^^^v" h^^f 1 ^ 

[0032] -ir. M«Mtw«M«ft^ft^{t 
* (i) (3o^e/^— A^b^ixa^flttsr^ri-a^ 

g fleas, a»3««lt«O«tt*fjBft^»<0f^ J: 9 ft 
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Ta(iiia)ont<ft*«riiS*L6^fcfcfta D 

[0 0 3 3] 

R R 4 

CH 2 =c~c~o-k>i (nr) 

R 
I 

-CH 2 -C (Ula) 

c=o 

20 

[0 0 3 4] SCf, RM:**. ^^XttK**1^4 
^/^ifd^tf ibtb^o :ft(IIIa)T^£*L£(y 
[0 0 3 5] »J!i*s, *C ( I ) OW^tbSfi 

^¥ffitejp*T, t^: (iv) 




(IV) 



~3C0TyU^K j^^l-3cot Kn*->7^*;K 
^yi^drvVK ^T/f KliS-COOR 7 (R 7 ^T 

feoT, -C(=0)0C(=0)- ^SttS*^3Kvi|«*i|fca 
[0 0 3 6] st (IV) ^R^^RSflSW^Jfcirfe:, so 



^v-TVt-^r/K #^#*>vK WVigLX CO 
OR 7 (R7tt7;i/3^j»Stfc5) £SH-/K XttR 

5 1 r 6 ^— Jttftox, -c(=o)oc(=o)- tsstis*^ 

X^R 6 ^T;u-^/ur^^^^A^j^ LTtt, y^ 

?vk 2-t Ko*^3i^4:ir*s*if e,jxS 0 R 5 >& 
^/XflR 6 ^S-COOR ? Xfe5S^fi, 

*fti-8i*©7;^;K 2 -t^y^y? 3 

ifWbW, R 5 W^iR^^coo 
R 7 tr^ S n 5 * >^ x r/^ISX £> £ *^0> M 

^77U^^K 2-t^y^y7^-4--i';^> / ^ 
yv^xvK 1, 1, 2 - h y y f/^P 3K^r->*^/K^ 

/K 1— (4 — y 'J-jVl/p a^$cis/U) — 1 —jt-f-;\s=5L 
h^r^M^;K 1- (l—T^V^vu) - l -y 

[0 0 3 7] ^fz^ (IV) WStl5$SS;tl/7^>' 

[0 0 3 8] 2 — j/is^/v^is 
2-t: Kp^>- 5-y;>tf;A^V 
5— y^UTK/^^— 2 — A/i^iiRvH 
5 — y a^M*. > — 2 — # sut$ >-@£y ^vu 

5 —SJUtfjl>$ils— 2 — jfr/V^Vgg — t — t/fvU 

5 — y 2 — ;fr/U3tf >"Bfe 1 — d^^s//^ 

— 1 — ^fVl^<3=vV\ 5 — J /U7$/l>^l/— 2 —jjjV^l/ 

^ 1 - (4-pi^V^^n^^r^yU) - 1 - y ^^^5- 
5 - J /V7$s\s*^- 2-i3JV^m \ - (4-tK 
p^t^^p^^) -l-^fy^;K 5— y^v 
7jfy^>-- 2 -y 1 - (4-^-^r 

y->^n^^>/i>) m^v, 5 — y /MOM^>-— 2 — * 
yp. 5 — y ;U7$ji>^is— 2 —j^/u^^gg i — jl^juzs-p 

d-^^r^K 5-y^7^/U^>— 2-^7U^^j^2— ^ 
^/U— 2 — T ^-7yf;U s 5 — y ^/Jf7P^>- 2 -^77P 
^ 2 -a:^vl.- 2 - T ^ >^^/^ 5 - J iV^V^ > 
-2-^yV/K>'K2-t Kd^-/-l-xf;K s-y 

yu^Vv^ v - 2 — y ^ y — yv, 5 - y v - 2 , 

[0 0 3 9] ^ftfP^*^#>-|fcte**om^Wt(±, 
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tt^bSttftb, ^rtt^T^CV) AT/T* (VI) -e* 

[0 0 4 0] 

(V) (VI) 



[0041] 5£ ( i ) co-^y-v— a»k«3fafc5»^JWft 
i) -(x xvin) -e*sns#*ffisr*^«i><^ftira! 

[0 0 4 2] 




50 




[0044] r s \±fcwt&<ni%m&&mi-. m 

[0 0 4 5] &Uh<7>J;5ftx T/i^ 9 ^tt^XflTA- 

m-tzmmm \^t-mxr^ y nrsgs t & 5 1 co^fe 



[0 04 6] «lfcltj»-ffc-&*4: LT<PBMS*»IH\ ^ 

[0 0 4 7] ^-^^Aj^L : ^7x^/1/3^-^?^ h 

K 4—^ h^^>7^-;l'7x^V3-K^ 1 ?A by 
7^tP^^^M*-h, t*;* (4-tert-^^U 
^^AO 3 K=£ A 7h77;i/tP#wF, fcf 
^ (4 -tert-^^/v-^^— yu) 3— K~^A 
7^p^^7^ K tf* ( 4 - tert- Zf^jV 
si-) a — K— $ J* 7^P7y^^ h v tr 

^ (4 -tert-^^/V^^^yv) 3-K^9^ 
jVJrv y ^ v^yVsM*— K tf.x (4 - t -^^yv^^.- 
;V3 — K— tyJ* *y77-^W^h, hi)7x^ 



(10) 



17 

b V 7x= jV^jvlSs~tyJ* b V 7j^X2 

K 4 b3ri/7 zc^jlsis? ^ ^ /l^ X ^ $ J* 

^^}V^)Vi^^ i> M, b V 7jU^u ^ $ ^^jUTfr 
K P ~- b V ;^7i- /U^^tJn^ rjr A h y :7A- 
^-n ^ ^^^vsh^— K 2, 4, 6 — h y y J-;U7=c 

— K 4 — t&rt~7^^y =c.^j^i>7 ol^^^jU^ 
P >K X 7 ^r. — K 4 — :7zIl^y]^;^:7^^yV:^:7; J x;=lA' 
to/m^K 1- (2-t7h^^^l/) ^ 
^-^^t>A h y ^/V^-a $ l/7.Asik^— K 4 — t 

[0 0 4 8] /no ^ WtT^V^r/U h y T S^RftrfMfe : 20 
2 — ^^A-— 4, 6— tfJ* (MJ^pp^f/i/) — i J 

3, 5-h!J7^ 2, 4, (Fy^PP 
^5vU) -1, 3, S - b ])Ti>>, 2-7 zz—sU- 

4, 6-tf^(Ny^nnp« ^/U) -1, 3, 5-MJ7 

2- (4-^ crt2^7^-yu) -4, (h 

y^/DD^^) -i, 3, s-hyr^v. 2- (4 
-y Kv/7i^;u) —4, 6 - fcf;* ( h y ^ p 

3, 5-HI7^ 2- (4->h*->- 

1— ±7^~jV) -4, 6 - K' X (MJ^dd^;!/) - 

1, 3, 5-b!J7^ 2- (-O^ [d] [1, 30 

3] ^y7V--5-^;u) -4, (hy^ 

pn^fM -1, 3, 5-h!J7y^ 2- (4-^ 
h^v^^^yyv) -4, 6-^(Hl^no^f;i/)- 
1, 3, 5-HJ7^ 2- (3, 4, 5-hy^h 
-4, 6-tfJ* (MJ^pp^/u) - 
1, 3, 5-h3 7^ 2- (3, 4-v^h3->X 
^y/V) -4, (Fy^ppyfyl.) -1, 

3, 5- b U7^ 2- (2, 4->^ h^r£/X^y 
/v) - 4 , 6 - tfjx (FHpp^ ^A-) - 1 , 3 f 5 

2- (2-* h=¥^.x^y AO -4, 6 40 
-^(hy^pp^f^-i, 3, s-hyrv^ 

2- (4-^h^>>x^y^u) -4, 6-bfj^(h!>^ 

3, 5-M)7^ 2™ (4— < 

yf-^^i/^^y yu) —4, 6 — bf^ (hy^mpi^ 
^) -i, 3, s^niryyft?. 

[0 04 9] ^*A*V3Hi^4& : i?7zz — A- v?:*A 
5fc>\ v?— p— btyjv v^A'/ft >\ v'^^/V p — N 
yA- i/.xA7ftv, ^^^u p — ^ h^s/7^^;v 

[0050] i?r ^ 50 
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( 4 - ^ p p 7 x tr^ 
(p - h y ^7/^^X tfJ* (4-te 

rt-7'f;V7i^;i/7M^;l/) i?T*Sj#> % fcT;* 
(2, 4 -=^>y A) i/TVjl&Zs x tf^ 

-TA-) (^^^A^ATh:— AO v?7y7^^^ 
[0 0 5 1] ^y^^S^^^^^t^iKj ; i-><y/ 

-f A— 1 — 7zc=- jVJ- ^vu p — Ao^^A'tf^— h 
(ffl^^^y^^ h^U— M , 2 — <>yVA~ 2 - 

t Kn^v-— 2 -t^^a^^A p - hA'JLi/^A/fc 

*—b (Wfoa-jt^v— MV^-f V hv-U— h) . 

l, 2, 3— <>ifvhH^ Mi^^^yx/i/^ 

— K 2, 6 — I- P^yy> p- h;i/xy^;^ 

K p — h^oiv^/u^j^— 

K 4— ^hP^y^ p — b /nyx^*^- 

— ( h y ^^■^^^3j%^u^-3rv') X^v-W 

y<< ^ h% N— ( h y ^yV^-pi y ^Vy^yVsJs^A^^ 

N- ( h y ^yV^-api^V^^^ 
A^^rv-) - 5 -yyi^^yv^v- 2, 3-v ? *;V^>>' 
^f5K, N- ( h y ^y^n^^yu^yu^— Aoa-^rv") 
t7WU*, N— ( 1 0 -^3^7 t — ^J^^JVJr 

[0 0 5 2] iSSk^f^t^toi: UTCOmS^fflfc, ^ 

-Spj^o-^a p--^vvu;#— ^- F N 2, 6 

AAT^y h\ N y 7x=.;^M=:9A&^ 

iLT, 7^y^b Kp^^7-ty^tS 0 
[0 0 5 3] — ttK««^»JSrfflt^5^b¥*iHSI 

[0 0 5 4] 



(11) 
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R 15 



D 13 



>11 



,12 



R 11 R 12 r1 1 R « 

V V 

R 14 R 15 r15 R 14 



,14 



,15 



>13 



N 



R 11 -tvTW 2 R 11 -N~0 



R 1S -N^ 



V 2 



11 



[0 0 5 5] 



10 



20 



»13 



14 



.15 



R 13 



,13 



i=>r 14 



[ 0 O 5 6 J ifc>K R 11 &^R 12 ttS^tcSSAfc:, 7X 
^^XI^ry-^^SL, R 13 ^ R 14 ^O^R 15 teSV^ 

t-fcsrtm, r u — r 16 r-^stta^^ otvu^ 

[0 0 5 7] Sfetett, «FBB¥ll-52575»iat*JiiBS*S 
[0 0 5 8] *3Sfl<ou^ hj|adE*tt, *<o±mMft 

A&mmz* ^4 6 0-99.9 

tit, t-^* MMM^l«»l^sqi& 5~4 



40 



50 



***2pjii. mmmz: 1-30 M^sjtcotsia^-s-w 
v>mw&Mib&m<oftm j: ^ tasjj v t * a 

s o*«%asw-bi:fta ± 5 ti-ao5asi8s-Tf*>a B 

UTttt*ttYt-fr«i4:fflv^atl*tt, RC<v^F 
*a**b<75*HJB»***r*S|i^, 0.01-1 lt%S 

^*2fettieo-rtt**^a B r^^^^a»aWtt, 

if "C— « Kiffl v n fe nr ^ a jgSO tfttJB U 5 £ o Mill 
*r— h<£>J; 5ft^y 3^/Ux-7^^7/Vl, V^-^ 
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(12) 
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So 

[0 0 6 0] BJlSixfcu^ hJBS 

^/I/T^^^At Ku^ryK^ (2 — b Fo^v'xf 
[0 0 6 1] 

[0 0 6 21 ^/^-MPJl U^y/t«2-^ 
y^-2-T^>-^U^^j^) 2 -y 

i/p }v% 3.i g ay ^f/vr^yi oig srtt 
a*, 200 g f-;w y h y^pirss 

t bfc 0 -^rfd, y/i^yn y K7 8 .4 g (2 

aasL ^mji^ s s*%*jkbn- h y ?^7k«sm# 

U ^v^-r7K?$fe*2[I]^Tofc 0 W«H«r*«Lfc«, M 

[0 0 6 3] 

CH3 CH3 

CH 2 =C-C-o4 - ^Vl 
O 



10 



20 



30 



40 



[0 0 6 4] ^t;^MW2 U-y^yn^n^ 
D7^^100g^^^U A*g£ 1 0 4 . 4 g ( a - 

«ithycA*jWrea»u j*v*T*«s*:2iatTo so 



fc 0 ^Ji^SSSLT, jJcSt^SjxSa-^^^Dp 
[0 0 6 5] 

CH 2 =C»C-0-| 1 



[0066] wm&tiun (ad 

y/v^ [BBJKft;* ffi) J:^A^] 5. 8i g , 2- 
(2-^^v7^y^y) y ^ ^ y ^^-tv^ 

9. 7 2 gx >Wy^'Wh>10. SgSrJfJ 
y:/^Pn— h y A-0. 3 4 g £ry y*?*?jvtr 

t$-eftjp Lfc^ic n y xf;vr * ^ 7 . 5 g & x 

3& 4 ttTj|STLfcc Wl3 5-4 5 D C-Ca-^P ; t-y 
-^p^-? h^S. 5 6 g^2B|ra^itt»Ttfc 0 

l*> »«&6lIlzkl*L,fco *ife«*75*«JiSrJ8#B«2- 

14. 0 5 g Q 

[0067] mm&j&m (a 2) 

OmL^oP77^^^ t —Zf^/ls 
y-2-^M>i/l/^M5. 5 4g. MtK-^^^v 
»7. 84g, y^y yyv^ -^i^yl^-a^ y^u 
fc B A-9. 44g, ^f;Wy^f^fy2 2 gSrttii 

^ y^^-p — h y/uo. 8 2 g*^w Vzf^-}\s*r V 
fti6 4. 5 5 g c Bff^2 1. 4 0% m?r^liA 

2^i-^ Q 

[0 0 6 8] »1^«(A3) 

0ml^oP7773f^ 2 — ^^fUT^^>^^ tf 

[2. 2. 1] h- 5-31^- 2 ™^7/U^^r 

> h {N B — 2 MA d ) S . 59g v MtK^ U-Y 
(MA) 2. 94g, 3- y/V^r^~3~^^/U 

FMC7 0OHAA) 5. 97g s 4-^^yV~2--< 

0°C^i:#^.L. 4 - y ^/u- 2 — y > 7gfl 
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jgflipLfcA IBNO. 31g^3 0^55^tT}BTUfc o 

om i teRj^t*Tbwaiufc»«taMtj:ij» 

fc G 4 0 < C"X?«JEftj»*r 8 BSMmMMB 10. 2 g Sr# 
fco ^y^fl-^SIWM-ff (Mw) 640 



N*«X 1 



0 o r*Lfe»»A3 fcfSc 
[0 0 6 9] #}J|g^j&08 (A 4 , A 5 . XI) 

[0 0 7 0] 

Mw 



NB -TB/MA/TFMC7QHAA= 40/40/20 
NB -2Mad/MA/TFMC70HAA -45/45/10 
NB-TB/MA = 50/50 



NB-TB : 2—^^j^X2\fjV \£%s&xi [2. 



2. 



6 10 0 
5 5 0 0 
5 4 0 0 

1] h - 5 -~^>-- 2 



[0 0 7 1] ttJ»«d£W (A 6) 

Om 1 ZoP77X:i(: v 2 ^fSrt^u tf/b 

fcf^P [2, 2. 1] -N.^h— 5— oiv— 2— 
*i/U—h (NB-AdTB) 9. 43g N MA 2. 
94g, TFMC70HAA 5. 97g, 4— y^/U 

-2 — *y^y>- log^t:^ m.mwM*n^ 

tc 0 -t<35«8 oTc4-e#au 4-y^/t--2— 

7gt:gSLfcAIBN0. 3 1g*3 0^tt 

=^>-3 0 Oml fc^«*}»Tl^ffibfc»JBfc«il 
te±8»*io 4 O^WffiftJftSrS^mm^JSZ. 3 
g «:»«:. ^y^fU>IfliTO^i (Mw) 1 
0 9 0 0 a I^»1A6 ti"5 0 

[0072] mm&i&m (a 7) 

ttii^/ cO^/i^|:fcSrNB-AdTB/MA/TFMC70HMA^ 4 0 

(Mw) 1 6 7 0 0. mSr«rfl§A7 t-fSo 

[0 0 7 31 8MB<S^0I (A 8 ) 
ft*Pfi\ «Kttf, BMaftE^ «ST*~ h£r«fxfci 0 
Om 1 --ON -^^-^^Id, 2 -7/vyf;b y y^ y 
b ( 2 MA d MA) 7. 03g. TFMC7 0H 
MA 12. 3 7g, 4 — y ^vu— 2 — / >- 10 



U 4-y^vv-2 °^yy>- 7gt»jj|LtAI 

BNO. 2 5gSr3 0^tT»TLfc B t©ft8 0lC 
TS^WLfco ^m—^rf->3 0 Om 1 iHR/Sift 

^IIi¥^^f (Mw) 2 4 0 0 0, mSrWIBA 
8 £i-5 0 

20 [0 0 7 4] ttJM^AM (X2) 

^ ^ ^ i) ^66 2 & 
y y P^fp^v'-y-yf P7^ h>-£-5 : SO^EvWfc 
(I5.0g: 11.7g) T-fctiZ^K y "V — CO 2 fi 

^{-. Hflfefflt LT7/tf^ yy'fp - h y ;u£r±^e 
S*5tftfp*r3lilfTV\ tt«LLfc 0 *:<z>jS*. fift^? 

^> F*as iooo o^^M^^#fc a m^jjitx 2 

so 

[oo75i mnm 1 - s xtwfcRffii 1 , 2 

[0 0 7 6] 



[*if!Mfc¥ (*) <fct)A^Lfc "MDS-205" 3 
pxsfi- : 2, e-^yypfcwr^y y d.ois Sfl 



[0 0 7 7] ^^eify ^yvv^c/^i^VSrfflv^T 2 3t? 
2 0 WfflLfcyy nyr) x /^^ iTWLfck 

fc 0 ^y-<— ^tt, 12 0*0. 6 0g>tf)ftfrT\ ffsfl' 

3fe« [jyf^s;^ («0 *>6A*bfc "vuves- 
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* (PEB) «rf?V\ Sbl-2.3 8lt%Tb7 
[0 0 7 8] — 7yft^^i/!>A!?3:/N- id, 3 H c 
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1 5 7nmfc*5ttaaiiB*4r, ii^Ji Wdffi JrMF 2 ^^r 



[0 0 7 91 



mmmi 


A 1 


2 mj/cm 2 


35 % 


35% 




A 2 


5 raj/cm 2 


36 % 


33% 




A 3 


3 mj/cm 2 


32 % 


30% 


mmM4 


A4 


4 .5 mj/cm 2 


38 % 


36% 


mnms 


A 5 


4 mj/cm 2 


28 % 


26% 




A6 


2 .5 mj/cm 2 


33 % 


31% 




A 7 


3 .5 mj/cm 2 


30 % 


29% 




AS 


1 mj/cm 2 


44 % 


43% 


tttm i 


X 1 


8 mj/cm 2 


26 % 


25% 




X 2 


3 mJ/cra 2 


25 % 


25% 



[0 0 8 0] 



tf&m (A 9) 



3 - ^ - 2 - £ K p ^ v-^n ^ C^-f ^^r 

I'ftaSiBflE* J: 9 A*] 10. 3ig, p - t 
h*^f vv'l 7. 6 3 gN ^;Wy^W^ 
3 1 E^rtfciiA>ff B ^em^rffofc^^s OtMIMEL 

#U t«t5rtti?5 7. 6g«W^# 

g, p-h/i/xy^^yBs. Og, tK9. 7g££p 
£_T 7 O^C-^l SRtffiHSSUfco r.^SJS?«^5[Hl7K55fe 

#46 5. 3 go BM2 7. 2 1% lf¥^»ft 
1 4 9 0 0. rO»ISSr»»A9 tt £o 



[0 0 8 1] mttl&ffl (Al 0) 



y ^ $ y 3 - ^yV^"P - 3 - * 

(ac)i'DA^) 9. 8 9g s p - t h^v^^U^ 
16. 92g, T/^^y^P-H;H 4 97g 
?r^f;W yzf^frfr b > 2 6 . 8 l g i^*¥Lfcj§S$ 
SrlfiFBWTSTLfc. ^t£8 4 c C^ft-^££8 
fflf^LL ^^^;-/V2 4 7 i 23g.*l 
2 3. 6 1 g tCSfiifc «r 3 0 »*^tT*T 

U #&;h-fc»JIB***vW y:/3vHr hvfcjgfilU 
'^^^faH7, 0 3 g 0>«flB««Sr#fc o r 
:»'^fMy^f-y^hy9 3. 5 2g x p 
-|,;i/x^;^yt3. 4 9 g, 7X11. 2 6 g £ 2)P 

WB&Sr»fc 0 llil 7. 07 go 11^^14 4 0 
0 o rjxSrWJBAi 0£^5 o 

[0 0 8 2] WJBX3 : 0**31 (») 3H«5*y (p- 
tf^I/7s;- /U) (iftg n p£ "VP -2500" ) <7>7K^S£* 

[0 0 8 3] HJSFJ 9.10 XlWtlfcM 3 



4o HTO***S:a*L, S&e?LS0.2/iiDro7yJ 



[0 0 8 4] 



ft±ptf, mask ^*^AW^{§^fc2 o 

OmL^^^^^, >f;Wy^WhV26. 81 

*MB (H^t IT) 

: — h *vu> 7^ 

^x>ft- : 1 ,3-S/* (4-t° WW 



io n 

0.5§K 

1.1 

0.0125 as 
100 95 



[0 0 8 5] Brewer ttM^^^itl^lhJlfflla^cfeT- 
"DUV-423r^:flJU 2 1 5°C, 6 O#C0^#T*-^— 
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W0.5 2 3 i£Difcft5 < J:5{^l:>a'-Hfco U-i? 
^ 1 0 0°C S 6 0&^*ttf^>f l^^ h 
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C(tK) — ^>SS^ "NSR 2205EX-12B" . M=0 .55, a =0 . 

— y (peb) ^rfji\ s 6>s^2 .asfiiyo-T 1 

[0 0 8 6 ] : 0.20 jumO^-f >T > 

t 0 0 8 7 ] fi?M : S3»«««)«*i^it57 



4 >T> Kx-<— ;*^y — ^^S/h-tSsfe-eS^bTto 

[0 0 8 8] — ;&\ ^y-ffc-^^i/CACr^^— jfe 

mtft5J:5a*U loot, 6 0#^ttt\ yV 
1 5 7nmt^*5ttS3Sia*Sr, ^a®F 2 x^^W if 

— (yyf^^v^l vuves-450 

[0 0 8 9] 
1*2] 



F[|9 A 9 40 % 40% 18 mj/cm 2 0.l6^m 

MMmiO A 1 0 39% 38 % 90 mJ/cm 2 O.I5jlhh 

X 3 27% 27% 27 mj/cm 2 O.lSjum 



(All) 



[00 9 0] 

2-^f/l/-2-7^yf^9.3 7g, yyyyA- 
gfel - h y :7/l^~ny -^/U- 2, 2, 2 - f- y :7;V;^nr 
[MMik&^m «*> -fc!9A¥] 9.44g, r 

v^8 0 fi Mr'MU sB7B£w«ifiLfc 0 ftip«, s 



/SJKSr 1 dm 3 tf>y y y — /Urp fe>«T Lfc 0 

3 0»M«i*bfc». Sti&UT. afe3ft*2 5.8gSr 

fii o 2 o o c rtL^^ffliA i i tt5o 

[0 0 9 1 ] 1 1 

[0 0 9 2] 

io a 



p-Mll^7x^W$-9i h!!7^p^jyx^*-F 0.2 SB 
[*4f!Mk* (SO i5A?Lfc "MDS-205" 3 
*J*s# cr^^riyypy ^yVT * > 0 .015 ^ 

*JE#J 2-^7° trs ioo$i5 



[0 0 9 3] Brewer ^©^R*t|»ih||fflttfi|t«-t? 
fe£ "DUV-30J-14" *»*U 2 1 5°C, 6 O#0>*fl= 

± a yV i^y h^i — h_b 

^y^— [(^)^^V^CD "NSR ArF" . a = 
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y (PEB) &ffV\ ££>^2.38* 

[0 0 9 4] : 0.18 fimCOj'f yj^K^ 

[0 0 9 5] : H3tF«*^«3l£*-e^«i-rS7 

[0 0 9 6]—^, ^^ft^y^^^A^^^N— jr, 5fe 
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mi&5J:5tt#U not 6 0#^fK\ ^-Y 

1 5 7nm^*5ltSaia*Sr % fglFz if 

SSBfiMll All 30 % 30% 
ttMW 4 X 2 25 % 25% 

[0 0 9 8] mm&&m (ai 2) 

«*£P*B\ H^th tii-Af«ifcioom 
L : - ! p — T*fe h^f i/^^U>9. 73g N 

T 9 y t 2. 56g, T^^^y 3 - 

— 3— > fvU^A-) - 2 - t Kp^^ 
n tvu C^-r^>-^p R p|S^(t*) J: 0 A^} 7. 96g 20 

K»U 15,69 g^>«JBSr»fco »fe*t 

5 7 g t y ^/-/M 7. 0 7 g »SP*. » 

Sffh illAff ait 1 0 0 m L 7 7^ ^ Ctt^ 

3 gT*^?PU 7k 7 8 4. 5 0 g^H^*— H#t 
£l±\ iSigf-J: UfepftSrBig fflbfco *co«s SSSSrT 

Wtfi3 70 0 0, #ffcJt3. 7 2 (GPCS:^° 

y*^^m») -c*ofc„ r*tS:ttHiBA 1 2t-r 

[0 0 9 9] »Jg-&j£01J (Al 3) 

#*Pfl\ fflftfK iilAMitlOOm 40 
L^^^^tC, p -Ti- h^v^^U-:^ . 73 gl 
;* ^ y 71-^2 2-T^-e>'^4. 6 9g 

(tt)J:9AB 7. 9 6gMyyn/V-;H3. 9 

1, 7y^^-fy^p^h!J;vo. 4i g ^yyp 

4 6 gfcSWLfcSSESrO. 5 P£ffl ^tt T 
roa^jft^KJRTLAtffS-er, ffiiau 22. OSgCO so 



—wstm [yyfy^^/o (*) ^e>A*Lfc "vu 

VES-4500" ] ©ajll*»Jfi«WBSrfflV^T«£b, * 3 fc: 

[0 0 9 7] 
[«3] 



Mas 



42 mj/cm 2 0 ,16// m 
36mJ/cm 2 0.16/im 

r^y try ^>-2. 2igfc^/^nogt*f 

^£plt\ i»f5:Iifc3 0 0mL7 

7kmM2. 2 i g -c^fnu 7k2 o o o g ^i^-r 

iELfc«, Wfcixfcte*4rftj»U, 11.51 gWiS 
£r#fc* fifi¥^^-f *tt 3 0 9 0 0, 5^tfc* 1 . 99 

JJgA 1 3 

[oioo] mm&j&m (X4) 

Ii¥WMl 2 600,Mtl. 8 7 (GPC 
i£ : ^ n y ^^u^H) ^t™/f/I/7^!Jl/-Fi:X 

ftft) »tf>TSM-4) (Ofta-frJttt. M^*Rfe ( l3 
C-NMR) ##fHz:J:9, »2 0:2 0: 6 0t^ 

[oioi] ttjgi^AM (xb) 

->3vW2 4. 6g (0. <hp— T-fr?>^ 

^fl^73 9. 7g (0. 2 4 5^) My/n^ 
7-/H2 8. 6 g«rttiiA/"CaBH«*SrU 7 5°C^ 
-C#?ELfc 0 ^*§«^ s z?*<?/>2^ 2-Tv r tf^ 
(2 -y ^7V^P t D ^— h) 4. 84g (0. 021 

t-fy^p/v^9. 7 gK»a*ura>fe»T 
bfco 7 5 *CT?jB o . 5 aaKT^jB 1 1 h#p^m 

bfc^. 7thyttRU s?u * 

4. 1 gtfeofc, 

[0102] (2)^7^^^, ±E-e»e>Hfcj?« ^ y 

7^2-T^>-^/V~2-y ^7V^ p-Tir h^r^ 
J-U^&n&fc (30:70) 53. 2g (^7-? — ^ 
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f t LTO. 2 9W) H-^f^z^tfU^y 

5. 3g (0. 0 4 3 =£M fcy^y— /H5 9. 5 
RBfc3. 92g (O. 0 6 5W) ~Cr^fqU ^te 4 ?"* 

BH»BiKLfc«, W&nfcftlfcl^Ut. #k*Lfc* 
^ y/u®2 — r^^^^-2-p«5 L /Vi: p-fc 

fc, lI¥JS^»i8 10 0, MSl. 6 8 (GP 

Rft PC-NMR) ^fttHc J: 9 , »3 0 : 7 0 ^*^6 

[oi0 3] ttB^AM (X6) 

-^f^l6. 4g (0. 0 tp-T± h^cZs 

^fi^y4 5. 4 g (o. 2 8^) y^p^y — 

^12 3. 6 g SH±5&^-C**«*«: U 7 5°C^"C# 
MLfCo -^iSSS^ ^f^2 '2-7/^ (2- 
^■f;vypfc°t^-h) 4. 84 g (O. 0 2 1 
£r-< y^c^-sy — ;V9. 7 g tdjga>LT;&>bJKTLfc„ 
7 5 °CT« 0 . 5 *«ET-C3K) 1 1 HfRHS&J* Lfc 



32 

fc 0 WfctLfey !J/Ui^2-T^>^yv-2-y^ 
/U£ p -7t h^^^^l^V^S^flciOJSSflS 4. 2 
g-efcofc 0 

[0 10 4] (2)77^=E, itBT*«b*Lfc^*^y 
;^2-7^vy^ 2 ™y fvWfc p -Ti? 
^l" (2 0:8 0) 5 3. 0 g {^-y^-^ 

fi^LTO. 3ow) M-^f;P7^;y tli^y 

5 . 3 g ( 0 . 0 4 3 ^/P) £ y ^ y — 15 9. 0 
10 1*8£3. 13g (0. 0 5 2^U) f^PU Tkt^t 

^^y;^2-T^>'^/^-2-y^/U^ p-fc Kp 



fc, 7 9 0 0, 



1 . 7 2 (G 



[oio7] mmm 1 3 & twttsey e 



>*yf*r~ 

mm 

[0 10 9] -~^^y ^jUi/i/^lr is&m^^X 2 3°CT* 

%m [yyx^^y oho a>e>A^ufc "vuves- 

4500" ) «:JBv\ »5t*S:apB 1 WfcaE'fk**T*— 

7t ^l3febfc Q »**tt. ^^Wyh^W 

h_bt-T. 1 4 0°C-C6 O^cOtK^ Kzc^xtKv 5 ^ — 
-<-^ (PEB) Srm\ ^ti:2.3 8il%rh7 



*Rfe ( 13 C-NMR) »*W"fcJ: 5 ,»20:8 0« 

[0105] mmm 1 2 smtKH 5 

HT«)#*»4:ft#t, SfefcJLftO .2 pn<0 7?*tt 

[0106] 

10 A 

fry^-x^H 0.52 as 

0.052 §|5 
100 35 

[0108] 

10 ffi 

Ty77-M4-y 0 .52 §15 
0.052 £f$ 
100 m 

[0 110] — 7^vn->?A^/Hi, 5fe 
mtftSckS^fcU 13 0°C S 6 0f>^ft^ *V 

H vuv-200) fflv^JWSU 

to 1 1 1 ] 
[«4] 



33 



(18) 



¥fM2 002-6501 

34 



mmm 12 a 1 2 2.5 mj/cm 2 

1WJ 13 A 1 3 0,5mJ/an 2 

JfciRW 5 X 4 2mJ/cm 2 

WJ6 X5/X6 = l 3mJ/cm 2 

[0 112] 



30% 31% 
27% 27% 

24% 25% 
21% 22% 

F s ArF8*T^)Sft«feS<, ftftte^^h?* h 



37 n> h^S— ^<DiRt 



(51) Int. CI. 7 

C08K 5/00 
CO 8 L 33/06 
33/16 
35/00 
45/00 
G 0 3 F 7/004 

7/038 

HO 1 L 21/027 



5 0 3 



6 0 1 



F I 
C O 8 K 
C O 8 L 



G O 3 F 



7-73- K (#i%) 



5/00 
33/06 
33/16 
35/00 
45/00 

7/004 



7/038 
HO 1 L 21/30 



5 O 3 A 

5 O 3 B 

6 0 1 

5 O 2 R 
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F ^ 2H025 AB16 AC03 ADQ1 AD03 BE00 

BE07 BE10 BF02 BF08 BF09 
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